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Completing the viscosity picture— 


Two new liquid spont Resins 


If you prefer, you can buy other Epon 
resins in ready-to-use solutions saving 
you the time and labor of dissolving 
and standardizing. 


Two new additions to the liquid Epon 
resin line, 826 and 830, complete the 
“viscosity spectrum” to bring you maxi- 
mum flexibility of application. Now 
there is an Epon resin to meet almost 
any formulation need. 

New Epon resin 826 — pale in color 
and clear... brings you lower viscosity 
and lower reactivity while maintaining 
high heat deflection temperatures. It is 
an excellent choice for laminating... 


particularly for filament winding. . . 
and for such electronic and electrical 
applications as potting, sealing, and 
encapsulating. 

New Epon resin 830 fills out the 
list of available resin properties. It has 
higher viscosity and higher reactivity 
than Epon resins 826 and 828. . 
providing formulators with a viscosity- 
reactivity range to meet their particular 
requirements. 





oe 
For complete information on Epon 
resins . . . or technical assistance con- 
cerning application problems . . . phone 
or write your nearest Shell Chemical 
district office. 


SHELL CHEMICAL COMPANY 


PLASTICS AND RESINS DIVISION 


110 WEST S1ST STREET, NEW YORK 20, NEW YORK 


East Central District 
20575 Center Ridge Road 
Cleveland 16, Ohio 


EDison 3-1400 


Central District Western District 
6054 West Touhy Avenue 
Chicago 48, Illinois 


SPring 4-671 SPruce 3-060! 


IN CANADA: Chemical Division, Shell Oil Company of Canada, Limited, Toronto 


10642 Downey Avenue 
Downey, California 





No Tripping! 


No Injuries! 


A Model 
No Down Time! For Your Purpose 


with 


APPLETON 


AIR-LIQUID REELS 


Eliminate Dangerous Hose Slack with APPLETON Reels 


The hazards of tangled, twisted hose are completely eliminated when 
you install APPLETON Air-Liquid Reels. They automatically rewind to 
maintain constant tension on hose lines...yet give finger-tip supply from 
“out-of-the-way” source. Helps prevent costly employee injuries! 


Investigate the advantages of APPLETON Air-Liquid Reels for your 
requirements... the finest for light or heavy duty work. A duplex 
model hose reel for oxygen and acetylene also available. All have 
universally designed roller outlet which provides continuous use of the 
hose without danger of pinching or tearing. If constant tension 
is not desired, reels can be equipped with a ratchet device 
which, with a slight tug on the hose line, allows 
it to rewind on the drum. 


For full information, write for 
Air-Liquid Reel Bulletin 259 


i 1-1 eel et 1 ont - i lemeotel. 1-7-4. BG 


1701 Wellington Avenue . '@laliet. telomere Mili lalelt | 
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“If the people who build 
Bird Centrifugals.. . 


ever had to live on their 
repair parts business, 
they’d starve to death’ 


This remark by a long-time user of Bird Con- 
tinuous Solid Bowl Centrifugals ought to interest 
you. 

There’s a lot of truth in it. 

Bird is in the business of building solid-liquid 
separating equipment that runs and keeps on run- 
ning twenty-four hours a day, year in and year out, 
with a minimum of attention and maintenance. 

This is due in part to the uncomplicated design 


BIRD 





and rugged construction of the Bird. 

It is due also to the fact that the Bird recom- 
mended for your specific application will be con- 
scientiously engineered for the job — engineered 
to operate without undue strain, stress, wear or 
corrosion. We do not fancy ourselves as being in 
the replacement parts business. We are in the 
business of providing machines that will run so 
well and so faithfully you will want more of them. 


MACHINE 
COMPANY 


SOUTH WALPOLE, MASSACHUSETTS 


BUILDERS OF THE COMPLETE LINE OF SOLID-LIQUID SEPARATING EQUIPMENT 
Operators of the Bird Research and Development Center for pilot-scale testing to determine 


the correct equipment for the job. Yours to use. 
Application Engineering Offices: 


* LAPORTE, TEXAS * WALNUT CREEK, CALIF. 
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New FLUOREL 2141 meets MIL-R-25897C specs, 


BRAND ELASTOMER 


scores new processing and performance highs! 


Outstanding Mooney Scorch Rating makes Fluorel 2141 ideal ma- 
terial for the processor of fluorinated rubber. Exceptional 
Mooney viscosity /time ratio. 

Non-combustibility. Thermal stability of Fluorel 2141 rated at 
400° F. for continuous, long-term service . . . above 600° F. 
for shorter periods. 

Corrosion resistance of Fluorel 2141 is excellent . . . to corrosive 
chemicals, fuels, solvents and ozone. 

Minimal compression set is one of the important properties of 
Fluorel 2141 . . . only 30% of original deflection (25%) in 
70-hour, 300° F. tests. 

Better and faster cures aid processing cost reductions with Fluorel 
2141. You get fewer rejects, less scrap . . . heat build-up is 
minimized, scorch eliminated. 


Miienesora JUfinine ann ]\Vfanuracturing company 4 
M 
-++WHERE RESEARCH IS THE KEY TO TOMORROW 


Low-temperature tolerance. Thin sections may be bent without 
cracking at temperatures low as —50° F. Gehman stiffness 
Tio is 3° F. 


Sate reprocessing. The inherent safety of Fluorel 2141 permits 
repeated reprocessing to produce highest quality parts for 
critical uses. 


Wide range of applications. Fluorel 2141 is specified wherever there 
is need for high temperature resistance, chemical resistance, 
and low compression set. Many applications in aircraft, 
missile, automotive, and chemical fields. Specify to your 
compounder, or write: 3M Chemical Division, Dept. KAL- 
110, St. Paul 6, Minnesota. 


“FLUOREL” is a reg. TM of 3M Co. 
HEMICAL DIV 
Cc Cc ISION . >>. 
\ 
Y 
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highlights of this issue 


PROSPECTS FOR NUCLEAR PROCESS HEAT 


Despite the fact that U. S. industry uses four times as much 
thermal energy as it does electrical energy, development ef 
nuclear reactors for process heat has received compara- 
tively little support from either industry or government. 
Even the AEC recently gave the process-heat reactor a 
black eye (CE, Oct. 17, p. 88), citing conclusions drawn from 
a study of probable steam costs from small reactors. 
Westinghouse engineers Wright and Smith conclude from 
their own study (p. 123) that process steam from nuclear 
reactors is technically and economically feasible today. Ac- 
cording to their figures, if you’re now paying as much as 
57¢ per million Btu. for your fuel supply, you could save 
money by generating process heat with a nuclear reactor. 


OXYGEN KEEPS STEEL IN TURMOIL 


New process technology is fomenting a revolution in the 
steel industry, thanks to the invigorating stimulus of oxygen. 
First it was the basic converter; now open hearth and blast 
furnaces are on oxygen jags. Here’s Assistant Editor La- 
bine’s rundown (p. 77) on the latest contributions of chemi- 
cal engineering to the production of iron and steel. 


PRESSURE VESSEL DESIGN FOR EXTREME CONDITIONS 


Even if you don’t have immediate need for this article 
(p. 131), it should by all means go into your design 
reference file. It fills an important gap in the existing 
literature on pressure vessel design—how to allow for 
thermal stresses in thick-walled vessels subjected to high 
pressures at extreme temperatures, either cold or hot. Au- 
thor is Ray Maccary, whose most recent contribution on 
vessel design appeared in CE last month. 





why chemical companies are taking a closer look at 
DELHI-TAYLOR 


Chemical companies are taking a closer look at Delhi- 

Taylor as a source for their raw materials. The reason? 

Flexibility and dependability of Delhi service. Here are 

just a few examples: 

¢ Delhi can move quickly into production on new petro- 
chemicals. Our recent Orthoxylene plant, engineered 
by our own staff, was in production in 6 short months. 

¢ Our selected feed stocks and diversified petroleum 
streams offer an unlimited source of chemicals. 

¢ The location of our plants on the Inland and Coastal 
Waterways with multiple docking facilities means low 
cost, fast deliveries. 


¢ Strategically located petrochemical terminals add to 
our delivery advantages. 

¢ Rigid quality control and testing procedures assure 
highest purity products. 

¢ Our experienced technical service department can as- 
sist you in planning your products. 


Delhi is at your service. Now in production on a wide 
range of aromatic chemicals and aliphatic solvents, our 
plant facilities are geared to move quickly in new chem- 
ical directions. 


CHEMICAL DIVISION 


DELHI-TAYLOR OIL CORPORATION 


FIDELITY UNION TOWER, DALLAS 1, TEXAS @ 415 MADISON AVE., NEW YORK 17, N. Y. 
CORPUS CHRISTI « CHICAGO « CHARLESTON, S. C. ¢ BATON ROUGE » HOUSTON 
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~ news from Westinyhouse*. a 
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IN THE PHOSPHATE FIELDS OF FLORIDA, Virginia-Carolina Chemical Corp. is expanding production 
facilities of its 40-acre phosphate plant. Engineer and contractor Wellman-Lord Engineering, Inc., of Lakeland, 
Florida, employed the Westinghouse coordinated project plan for electrical equipment. This single-source facility 


eliminates many of the headaches usually encountered in equipment installations involving multiple suppliers. 
J-96158 


HOW 70 GROW BIG 
WITH FEWER 
GROWING PAINS... 
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RESISTS CORROSION ... The new Westinghouse Life-Line® “A” totally enclosed motors installed at this plant have been 
specifically designed to resist highly corrosive atmospheres created here by sulfuric acid (wet process) and phosphoric acid. Basic 
protection is provided by heavy cast-iron frames, brackets and conduit boxes, Other Life-Line ‘‘A” features include nonsparking, 
noncorrosive fans protected by heavy cast-iron hoods, flingers which protect against moisture entry, and high integrity 
Westinghouse insulation system, The four 50-hp TEFC motors (above) are on the fluorine recovery unit. 





J-96158-2 
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SAFER . . . Westinghouse LASTS LONGER .. . These two Westinghouse 800-hp LESS UPKEEP .. . Westing- 
metal-clad high-voltage switch- synchronous motors arrived at the job site before the house Ampgard* high-voltage 
gear provides unusual safety promised delivery date. They will drive the ball mills for starters simplify and reduce 
through interlocking devices phosphate rock grinding. Exclusive Westinghouse Ther- maintenance, Contactors are 
and full steel barriers in a malastic® insulation tests out at 20 times longer life completely serviceable without 


completely compartmental- than other insulations. Insulation life expectancy is being removed from the starter. 


estimated to be 100 years, Tilt-out arc chutes of contactor 
permit immediate inspection 

and quick replacement. 
*T'rade-Mark 


ized design. 


WESTINGHOUSE 
SINGLE-SOURCE RESPONSIBILITY 
MEANS 

LESS PAPERWORK, 
UNDIVIDED RESPONSIBILITY, 
FULLY COMPATIBLE EQUIPMENT 


Two hundred and two motors of various ratings—five assorted transformers—two 14.4-kv oil circuit breakers— 
two indoor switchgear units—enough starters to fill four control center rooms. This is the apparatus involved 
in the electrical system for Virginia-Carolina Chemical Corporation’s new phosphate plant in Nichols, Florida. 
Putting such a complex system as this on the line could pose formidable problems in coordinating purchasing 
and deliveries. But both Virginia-Carolina Chemical Corp. and Wellman-Lord Engineering, Inc., of Lakeland, 
Florida, decided from the beginning to utilize Westinghouse single-source responsibility. Here were the benefits: 
A single standardized line of coordinated electrical equipment . . . a single point of contact . . . a single order number 
. .. a single individual responsible for price negotiation, delivery, schedules and start-up. Results: A big reduction 
in paperwork. Substantial savings in engineering time. Prompt deliveries. 
Let us know about your expansion plans. Westinghouse can : 
develop a program to meet your short-range and long-range Westi nghou Se 
plans... aimed at economy. Why not talk to your Westinghouse 
representative early in the planning stages? You can be sure... 


if it’s Westinghouse. 


1 Pt. 


FULLY PROTECTED .. . George Bunch, West- 
inghouse Service Engineer, inspects 14.4-kv oil 
circuit breaker. Automatic reclosing equipment 
restores service to protect incoming lines or feeder 
circuits from prolonged and costly outages. 


Appian, faba Ae th iota gotta Ry 


MORE ECONOMICAL ... One of the two Westinghouse 750-kva 
transformers at Virginia-Carolina’s new Nichols plant. Ratings of the 
plant’s three other Westinghouse transformers are 500 kva, 1000 kva 
and 2000 kva. These Inerteen®-filled transformers for chemical use 
offer the many economies of Westinghouse standardization and engi- 
neering design advantages based on years of proved experience. 

J-96158-3 





HIGH-VOLTAGE TEAM ... Seated at left, W. F. Karns, Wellman-Lord Engineer, goes over plans for expanding 


Virginia-Carolina Chemical’s Charles T. Harding Plant in Florida. Single-source responsibility for negotiation, 
delivery and start-up of electrical equipment is represented by 

Westinghouse Sales Engineer W. B. McGuire, seated right. Contribut- 

ing their specialized knowledge and experience to the $12 million 

project are, standing left to right, Chief Electrical Engineer J. H. Ham, W H h 

Chief Field Engineer D. R. Mossberger (both of Wellman-Lord esting ouse 

Engineering, Inc.) and Plant Manager W. C. Thomas of Virginia- 

Carolina Chemical Corp. J-96158-4 


IF YOU'RE PLANNING TO EXPAND, REMEMBER... 
WESTINGHOUSE 
SINGLE-SOURCE RESPONSIBILITY 
MEANS 
LESS PAPERWORK, 
UNDIVIDED RESPONSIBILITY, 
FULLY COMPATIBLE EQUIPMENT 





For catalyst carriers— 
Super Floss, finest par- 
ticle size flux-calcined 
Celite grade, is used where 
a non-reactive porous sil- 
ica support is needed. 
(Also available: special 
Celite supports in many 
preformed shapes for 
strength, high tempera- 
ture stability, resistance 
to abrasion and attrition.) 


For fertilizer coating—Celite 379, a 
natural milled diatomite, provides the 
uniform conditioning needed to prevent 
caking of granular, mixed or prilled 
fertilizers—maintains good free-flow 
characteristics even after prolonged 


storage. 


As a paint-filatting agent— 
Celite 281, air-floated 
fines of flux-calcined dia- 
tomite, provides uniform 
and efficient flatting at 
low cost. Contributes to 
control of low angular 
sheen, durability, and 
faster drying. 


In diatomites, Johns-Manville precision processing works for you 


Celite diatomite absorbs its own weight 


of liquid... yet stays ‘dry’ 


No matter which of the many avail- 
able grades you choose, you can de- 
pend on a given volume of inert Celite* 
to retain its typical dry-powder char- 
acteristics even after absorbing its 
own weight of liquid. 


Actually, Celite can absorb a total 
of more than twice its own weight. 
That’s because a mass of the fine 
skeletal particles is approximately 


93% air space or voids. Yet, in spite 
of this very high porosity, Celite is 
essentially non-hygroscopic. 


Other unique properties— extremely 
high bulk, irregular particle shape 
and large available surface area— 
ideally suit Celite to hundreds of 
mineral filler applications. It is pro- 
duced with precision from the world’s 
purest commercially available dia- 


JOHNS-MANVILLE 
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tomite deposit. It offers a wide choice 
of grades, each carefully controlled 
for complete uniformity. 

For technical data on specific min- 
eral filler or filtration problems, talk 
to your nearby Celite engineer. Or 
write to Johns-Manville, Box 14, New 
York 16, N. Y. In Canada, Port 
Credit, Ontario. 


*Celite is Johns-Manville's registered trademark for ite 
diatomaceous silica products 
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Before scrubber was installed 
—visible cloud is composed 
largely of water with about 
0.5% sulfur trioxide 


After scrubber was installed— 
water vapor has diminished 
considerably, sulfur trioxide 
content is practically nothin 3 


With sulfur trioxide fumes being vented to the air in a thick vapor fog, Ansul Chemical 
faced an air pollution problem common to many chemical producers. They were willing and 
anxious to comply with community requests for pollution control, but they were unable 

to find a scrubber which could rid the stack of both the water vapor and the SO; as well. 


While virtually any scrubbing device was capable of removing the water vapor, only 

the Venturi scrubber was effective in removing the acid fumes. By removing all but the last 
traces of SO; the Venturi scrubber gave further evidence of what can be done to solve 
really tough gas cleaning problems where conventional 

cleaning devices prove ineffective or uneconomical. 


FULL DETAILS AVAILABLE 

For your copy of a brochure giving complete P 
data on Chemico Venturi gas scrubbers, or for technical 
assistance on a specific problem, write to Chemico 

at the address below. 


CHEMICAL CONSTRUCTION CORPORATION 
Gas Scrubber Division 
525 West 43rd Street, New York 36, New York 


CHICAGO DALLAS HOUSTON PORTLAND, ORE. TORONTO LONDON PARIS JOHANNESBURG 
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SALES ¢ ENGINEERING © STAFF WELDING ENGINEERING 
e INSPECTION © DESIGN * PURCHASING « 
WELDING ¢ ASSEMBLY 


We're all on the quality control team 


at Downingtown Iron Works 


Yes, when you place heat exchanger ater ileal tn a a ota 
Here are specification details for one of the units pictured above: 


orders with Downingtown, every depart- 
Size: 72” diameter by 16’0” tube length 


ment of the company contributes to Tubes: 1406—1% O.D. x 12 BWG 
ae i . . ’ Tube Material: SA213 Grade T-12 (Chrome Moly Steel) 

quality construction of the units you Tube Sheets: 2%” thick SA387 Gr. B Firebox Low Alloy Steel 
‘ lity control 2%" thick SA212 Gr. B Firebox Carbon Steel 

need. Every man makes 7 ity t Shell Material: 2” thick SA387 Gr. B Firebox Low Alloy Steel 

his business—whether he’s in sales, Y4” thick SA204 Gr. B Firebox Low Alloy Steel 

x ‘ ‘ > é Yo” thick SA285 Gr. C Firebox Carbon Steel 
engineering, design, purchasing, welding, Boffles: 4" thick Type 502 Stainless Steel 


s : ) Expansion Joint: 6’ diameter, triple corrugation, bellows type 
assembly or inspection. Write for helpful Design Conditions: 14 psi @ 1000° Fahrenheit 


bulletins on heat exchanger design. Weight: 47,000 Ib. each 
All tubes are seal welded at both ends. 


Downingtown lron Works, Inc. 


140 Wallace Ave., Downingtown, Pennsylvania 


division of PRESSED STEEL TANK COMPANY Milwaukee 
Branch offices in principal cities 


RS—STEEL AND ALLOY PLATE FABRICATION 


ERS— Hackney 
ND PRESSURE VESSELS FOR GASES, LIQUIDS AND SOLID$ 


HEAT EXCHANG 
CONTAINERS A 


CHEMICAL ENGINEERING—November 28, 1960 





CwWANAN I DW 


MINIATURIZATION OF CAPACITORS AND ELECTROLUMINESCENT LIGHTING are advanced by CYANOCEL® chemically modified cellulose. This 
remarkable new product is created by treating a purified form of cellulose with highly reactive acrylonitrile. CYANOCEL is currently 
supplied as a white, fibrous product or 10% solution from which films such as the one shown can be prepared. (Petrochemicals Deportment) 
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FINISHED: COSTLY FABRIC CARE. Even heavy brocade draperies are 
machine-washable with a SPECIAL PERMEL PLUS® FINISH. 
Formulated specifically to fit the requirements of the fabric it 
protects, this durable finish provides complete home washability, 
shrinkage control, wrinkle, spot and stain resistance, little or no 
ironing. (Textile Chemicals Department) 


NEW HYDROGEN TREATING CATALYST. AERO® HDS-3 brings you 
the benefits of desulfurization with markedly increased —e 
and polyaromatics removal over cobalt-molybdenum catalyst 
compositions. Its applications include treatment of nitrogen- 
containing naphthas, improving the color of waxes, hydrogenation 
of cat cracker feedstocks and middle distillates. 

(Refinery Chemicals Department) 





— CYANAMID 





AMERICAN CYANAMID COMPANY 
$0 ROCKEFELLER PLAZA, NEW YORK 20, N.Y. 
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NEW SAFETY FOR EXPLOSIVES. CYAMON® S nitro-carbo-nitrate is 
safe, dependable and especially pn 9 for seismograph ex- 
ploration. Packaged in hermetically sealed, water-resistant cans, 
CYAMON S§ can be quickly coupled by connecting threads to 
form any column load desired. This new blasting agent requires a 
primer for detonation—CYAMON S PRIMER, designed to ac- 
commodate seismic caps. Both are available in 2”x1 lb. and 
2%”x 1 Ib. containers. (Explosives and Mining Chemicals Department) 


FOR BETTER WORKING CERAMIC FORMULATIONS, try CYANAMER® 
A-370 modified sodium polyacrylate. Tile cement formulations, 
grout, mortar, glazes, frits and bisques have distinct advantages 
when CYANAMER A-370 is used. Of medium molecular weight, 
CYANAMER is dry and granular in composition and dissolves 
quickly in aqueous solutions. Available from large scale production at 
moderate cost. Write for technical data. (Market Development Department) 


For further information on products in this advertisement wire, or 
mail this coupon to: 


AMERICAN CYANAMID COMPANY 
30 Rockefeller Plaza, New York 20, N. Y. 
Dept. 6362 


Please send me additional information on 
[] CYANOCEL® Modified Cellulose 
(] CYAMON® S and CYAMON S PRIMER 
() SPECIAL PERMEL PLUS® 
[] CYANAMER® A-370 
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...New process now makes 
pail linings completely dependable 


Overhead view on the opposite page shows a protective 
coating being applied to the interior of a five-gallon 
pail by the new, Rheem Centrifugal Lining Method. 


Developed solely for lining cylindrical container in- 
teriors, the Rheem Centrifugal Lining method is the 
first pail-lining process that is not merely an adapta- 
tion of painting equipment. In this exclusive process 
the fine lining particles pass from the circumference 
of the rapidly spinning applicator head to the con- 
tainer body by centrifugal force. 

Unlike ordinary methods, air pressure is not needed 
to carry the lining particles. Solvents are therefore 
reduced; air turbulence is eliminated; the grease and 
grit of compressed air lines are avoided. 

This means that foreign particles are not trapped 
under the lining to emerge as pinholes and blisters in 
the lining after the curing process. The filled product 
can’t react with the steel to form contamination, nor 
will the lining flake off into the product. Because air 
turbulence is eliminated, a uniform thickness is de- 
posited on the entire pail surface. 

Lining is applied as the pail is automatically raised 


and lowered past the spinning applicator head. The 
space from the edge of the head to the wall of every 
pail is always the same. The angle of application is 
constant. 

Result: lining thickness is controlled to fractions 
of a mil even in such difficult areas as the bottom 
crevice and beads. One gallon of filled product gets 
the same uniform protection as the next. 

The Centrifugal Process, being automatic, elimi- 
nates the chance of operator fatigue or inattention 
and resultant skips in the film. 

The Rheem Centrifugal Pail Lining process is based 
on the Rheem technique for lining drums—a tech- 
nique proved superior in more than three years of use. 


For samples, tests, or information on linings, 
write the world’s largest manufacturer of steel ship- 
ping containers at 1701 West Edgar Road, Linden, 
New Jersey. Plants across the country — Chicago; 
Freeport and Houston, Texas; Linden; New Orleans; 
Richmond and South Gate, California; and Tacoma, 
Washington. For other offices see the Yellow Pages. 





Pail shelis (left) move up to Cen- 
trifugal Lining equipment. Positioning 
arms clamp pail, raise it past spin- 
ning applicator head. Angle, distance 
and speed never vary. 





Result: Centrifugal-Lined pail (top) 
shows uniform coverage that provides 
dependable protection. Compare it 
with conventionally lined pail (bot- 
tom). Uneven coverage on seam, thin 
(dark) spot in bead may lead to 
product contamination. 








WORLD'S LARGEST MANUFACTURER OF STEEL SHIPPING CONTAINERS 
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Key 
chemical processors 
come to Buflovak to develop 


new and better products 
at lower cost 
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More and more of today’s progressive chemical producers explore new products and 
processes with Buflovak’s experienced engineers. Research often starts in the 
Buflovak Customer Technical Service Laboratory—a completely equipped research 
center for investigating evaporation, drying, solvent recovery, cooling, and other 
processes. Here you can test by the beakerful or run carload lots on a round-the-clock 
production scale. Engineering experts work with test results or your known 
specifications . . . impartially select the right units from Buflovak’s complete line of 
processing equipment. Whenever custom units are preferable, they use their design 
know-how and production facilities to follow through. Service from Buflovak 
includes realistic deliveries and continuing customer service to keep your operation 
humming, your profits climbing. Write for Catalog 392 or see our insert in Chemical 
Engineering Catalog. Buf- 

lovak Equipment Division, Butlovak Equipment Division 


1551 Fill A ; 
Buffalo iL, Mew VRE BLA WV -KNOX 


EY Customer Technical Service Laboratory ha S, foamy 


f err it Viole mor- 1am <-+-) @al-a mel gele selene ] ly heat-sensitive products nev 
f ess efficiency, explore by-product possibilities — fully entrated. ZJ Atmospheric Double Drum Dryer 
1 profits. Fy High Velocity Spray Dryer nver fully enclosed to provide positive tion from d 
J r t instantaneously. Short exposure to nazar and t ] w the dried pr 
e | ict characterist Also use tir isly. Ej Flaker with grooved drum ha 
g. E] New Agitated Film Roto-Vak provides { 1 t r t 
japr time of 
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From this modern new headquarters and 
manufacturing plant in Phoenix, Arizona 
General Electric Announces... 


~—AVASTNEW 
EXPANSION 
~ INCOMPUTER 
FACILITIES 








GENERAL ELECTRIC COMPUTER DEPARTMENT ADDING 


11 NEW INFORMATION PROCESSING CENTERS AND 10 NEW SALES 


OFFICES TO THE 16 SALES OFFICES NOW OPEN! 


To better serve your computer needs, eleven new 
Information Processing Centers will be opened 
within the next year-and-one-half in addition to the 
two Information Processing Centers now operating 
in Arizona. Site surveys are proceeding in seven 
other key cities for additional processing centers. 
Ten new computer sales offices will be added to six- 
teen now open (General Electric presently operates 
offices in 350 key cities throughout the U.S.). 
These vast expansions of facilities, manpower and 
actual operating computer systems are the direct 
result of customer confidence in the General Electric 
Company Computer Department and the great 


EXISTING SALES OFFICES: 


Boston, Massachusetts 
Chicago, Illinois 
Cleveland, Ohio 

Dallas, Texas 

Los Angeles, California 
Louisville, Kentucky 

New York, New York 
Philadelphia, Pennsylvania 
Phoenix, Arizona 

Pittsfield, Massachusetts 


San Francisco, California 
Schenectady, New York 
Seattle, Washington 

St. Louis, Missouri 
Syracuse, New York 
Washington, D.C. 


NEW SALES OFFICES: 
Atlanta, Georgia 


Cincinnati, Ohio 
Columbus, Ohio 


expansion of the computer industry as a whole. 

General Electric’s competence in the computer 
field is the product of 40 years’ experience. General 
Electric provides computing and information proc- 
essing systems for business, industry, science, engi- 
neering, education and defense. 

If you are considering the application of a com- 
puter to your firm’s operation, contact the existing 
Computer Department sales office nearest you or 
write directly to: 

General Electric Company * Computer Dept. 
- 13446 North Black Canyon Highway « Phoenix, 
Arizona...today! 


Boston 

Chicago 

Cleveland 

Dallas 

Minneapolis 

New York City 

San Francisco Bay Area 
Seattle 

Philadelphia 
Washington, D.C. 


Denver, Colorado 
Detroit, Michigan 
Kansas City, Missouri 
Minneapolis, Minnesota 
New Orleans, Louisiana 
Pittsburgh, Pennsylvania 
Richmond, Virginia 


NEW INFORMATION 
PROCESSING CENTERS: 


Atlanta 


General Electric— Pioneer in computer systems for all phases of business, industrial, scientific, engineering and financial endeavor. 


Bi oe a a 


ait paul if 
aes 7 


Nation's first MICR* information Processing 


Center... with GE 210 computer system. manufacturing facilities. 


*Magnetic Ink Character Recognition 


General Electric computers on test in modern 





: é ‘ eo EG 
GE°312 control computer now operating in various 
industrial applications. 


"SE? = ' iss *s 


Progress /s Our Most Important Product 


GENERAL @® ELECTRIC 
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Why settle for 
Big bold concept—process dynamics. equipment 
General American's contribution to wh en y Ou 


process dynamics is coordinated equipment. 

The end result is production. 

So why settle for individual pieces of Can buy 
equipment when you can buy production... 


better, more controlled, more dependable production ) 


production—probably for less money. 
General American's wide diversification 





assures you of the right components, properly 


coordinated right from the start. Extensive 
General American labcratory and testing 
facilities enable us to set up pilot operations 
before you invest one penny. 

If you'd like to buy production rather than 
just equipment, why not talk to General 
American about coordinated equipment? 





It pays to plan with General American 


Process Equipment Division 


GENERAL AMERICAN TRANSPORTATION CORPORATION 
135 South LaSalle Street « Chicago 3, Illinois 

Offices in principal cities 

blowers « chemical nickel plating « compressors 

conservation systems « conveying systems « coolers 

crushers « cryogenic equipment e crystallizers « dewatering 

presses « dryers « dust control equipment + evaporators 

extraction equipment « fans « fractionating columns « gas 

absorbers « gasholders « mixers « preheaters + pressure 

vessels « pumps (gas and vacuum) « reactors « rock product 

processing equipment « storage tanks (floating, fixed and lifter roofs) 

field erection facilities available nation-wide 5) 
































Louisville Process Equipment—Turbo-Mixers—Traylor Engineering—Fuller Company—Dracco 
Sutorbilt—Kanigen®—Plate & Welding—Wiggins Conservation Structures—Field Erection 


CHEMICAL ENGINEERINGC—November 28, 1960 





More evidence of 





progress in processing 





COWLES DISSOLVER 


mixes propellant for 


POLARIS 


To meet the challenge of 
producing space-age fuels in 
big volume for missiles and 
rockets, Aerojet General Corp. 
engineers have designed the 
first continuous process for 
propellants. 


A monster Cowles Dissolver 
was chosen as the key unit in 
the system for maximum effi- 
ciency in changing from batch- 
type paste mixing to the 
continuous method. Advan- 
tages are noteworthy — 


* Big volume fuel production 
for large missiles and rockets 
now practical for first time. 


* Labor costs cut 80%. 


LET US PROVE IT IN YOUR PLANT AT OUR RISK! 


3. Fire and explosion hazards 
greatly reduced. 


4. End products higher in qual- 
ity and more uniform. 


The same unique features of 
the Cowles that helped Aerojet 
engineers make this significant 
processing advancement offer 
you similar advantages, The 
patented Cowles impeller teeth 
that make “the BIG difference” 
and the exclusive MPD* (Max- 
imum Power Delivery) drive 
that delivers plenty of power to 
the impeller even at slowest 
speeds will produce ultimate 
dispersion for you faster — in 
less space — at less cost. 
*Trademark 


Write today, on your letterhead, for more complete information. 


\) aco ee ee 


Convenient Lease and Time Payment Plans + Representatives in Principal Cities. 





Giant Cowles Dissolver of type used in processing fuel 
for great Polaris submarine missile. 


November 28, 1960—CueEmicaL ENGINEERING 








NR RASA SSS SY SEO SS 


The Wyandotte 
Sales meeting that 
turned into an... 
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Orie 


E EQUIPPED our meeting room 

with pushbutton scoring devices 

. gathered our sales force... 

fired fifty searching questions on the character- 
istics and uses of Wyandotte products . . . and 
found to no one’s surprise that Wyandotte 
salesmen are up on the fine points of oxide 


products. 


This is as it should be. We believe that a 


producer of oxides must be sure that his left 


hand knows what his right is doing. The lines 
between lab and field must be kept open. They 
are, at Wyandotte. And this is why our 
approach to oxide chemistry is both purposeful 


and productive. 


Over the past seventeen years, we have 
applied our experience in oxide chemistry to 


many problems... and have scored successes 


in many fields. Our Pluronic® polyols were the 
first block-polymers to be used commercially 
as nonionic surface-active agents. Our Plura- 
cole polypropylene glycols were among the 
first commercially acceptable polyethers for 
urethane foams. We pioneered in the develop- 
ment of ethylene oxide as a monopropellant 
for guided missile hardware. We have developed 
antifoams and rust inhibitors for antifreeze, 
and a new polyol for controlling the viscosity 
of nonflammable hydraulic fluids. These are 
but a few of our achievements. There are 


others .. . and more are coming. 


If you have a problem that oxide chemistry 
might solve... get in touch with your Wyan- 
dotte representative. He knows alkylene oxides. 
He may have the answer for you... or starta 
search for it in our laboratories. 
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One of the major uses of propylene oxide is 13. Water content of urethane polyols is unimpor- 
as a raw material for oil demulsifying agents. tant in the production of urethane foams. 


[] True [() False 1) True (J False 


A 10,000-gallon tank car of ethylene oxide may 14. Polyethers for one-shot urethane foams created 
be unloaded in [] 7-9 hours. [) 4-6 hours. a lot of interest initially, but are now dying out. 


[] True [) False 


Ethylene oxide is an excellent stabilizing agent 
and fumigant []} True ( False 

‘ om 15. Pluracol polyethers prepared by propylene 
The Pluronic Grid is more useful to purchasing oxide condensation terminate, usually, in 


agents than to chemists. [] True [) False primary hydroxyl groups. 3 : 
; i [] True [j False 
The chances are that Pluronic L62 is a better 

grade to use in machine-dishwashing com- 16. Pluracol TP triols for urethanes are prepared 
from trimethylolpropane extended by propy- 


pounds than Pluronic L64. 
(1) True { False lene oxide addition. (1) True (0 False 


Pluronic polyols can best be dissolved by 17. Pluracol polyethers used in urethane appli- 

pouring slowly into hot water while mixing. cations are solids. O True (© False 
O) True ( False 

Pluronic L61 is an effective antifoam in anti- 


freeze. [] True [ False * * * 
When Pluronic L62 is used in a paper-coating 


formulation as a stabilizer for the starch-latex 
binder, it also decreases the viscosity of the 


coating colors. 1 True ( False e hec £ 


The word Pluracol is an industry term mean- 


ing multi-hydroxyl group. 
Te 0 Fae your answers 
In the Pluracol nomenclature, numbers used 
indicate the viscosity of various grades. On 
[] True [ False 


All members of the Pluracol E series of K 
polyethylene glycols are liquids. the following 
[] True [ False 


With increasing molecular weight, members of pa iA A Se 


the Pluracol P series of polypropylene glycols 
become less water soluble. 











[] True [J False 
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QUIZ US ON THESE OXIDE PRODUCTS: 





DHP-MP Pluracol E (polyethylene glycols) 


[1,4-bis-(2-hydroxypropyl)- Pluracol P (polypropylene glycols) 
2-methylpiperazine] Pluracol TP Triols 
Dichloroethy! Ether Pluronic Polyols 


Dichloroisopropyl Ether Tetronice Polyols 
Diethylene Glycol Quadrole 


Ethylene Dichloride [N.N,N’N’-tetrakis (2-hydroxypropy!) 
Ethylene Glycol ethylenediamine] 


Ethylene Oxide Propylene Oxide 


Monolenes Propylene Dichloride 
[N-(2-hydroxypropyl) 
ethylenediamine] 











ANSWERS TO QUESTIONS ON PRECEDING PAGE 


1. True. 2. 4 to 6 hours. 3. True. 4. False. (Our Pluronic Grid 
presents in graphic form the property trends for this series of 
block-polymers . . . shows which grades are likely candidates for 
specific functions. It minimizes random chemical evaluation and 
therefore is useful to both chemists and purchasing agents.) 
5. True. (This is the type of information the Pluronic Grid shows 
at a glance.) 6. False. The Pluronics are more soluble in cold water. 
7. True. 8. True. 9. False. Pluracol is the registered name for 
Wyandotte’s polyoxyalkylene glycols. 10. False. All Pluracol 
grades are identified by numbers which indicate average molecular 
weights. 11. False. There are four liquid, and six solid grades in 
the series. 12. True. 13. False. 14. False. 15. False. Secondary 
hydroxyl groups predominate as a result of propylene oxide addi- 
tion. 16. True. 17. False. Excluding possible minor exceptions, 


the polyethers used are liquids. 


TRUE... Wyandotte knows a lot about alkylene oxides. 


WYANDOTTE CHEMICALS 


MICHIGAN ALKALI DIVISION 
WYANDOTTE, MICHIGAN 


OFFICES IN PRINCIPAL CITIES 
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BUILD YOUR OWN 


Doe ZURIK 


With this wide choice of mate- 
rials — valve body and resilient 
plug facing — DeZurik Valves can 
be “custom-made” for almost any 
chemical service line. Whether it’s 
corrosive or erosive . . . . a liquid, 
slurry or gas... . chances are you 
can “build” a DeZurik Valve to 
handle it better — longer! 


In addition to the materials listed above, DeZurik Valves are also available with Hard Rubber 
Lining or Soft Rubber Lining for extra resistance to abrasive or corrosive services, or Plastic 
Coated for low-cost corrosion resistance. 





DeZurik Valves are available in sizes V2" thru 24” 4 : . % 
and with a complete line of automatic actuators. iD 7 

For more details, see the DeZurik representative o URIK 
in your area, or write for Bulletin 110. (re) RPORATION 


SARTELL, MINNESOTA 


aoa setceimetimenp amctpaiiniainiaatasin % 
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De Laval 
tackles 
process 
problems 


e@ Extremely high heat-transfer effi- 
ciency and the compact packing of 
the corrugated heat-transfer plates 
means that a very small unit can do 


How much do your 


Btu's cost?...and cost! 


Your loss every time a pound of prod- 
uct stream cools 1°F is the cost of 
putting one Btu into the process. Mul- 
tiplied by yearly stream weight and 
total temperature drop, this usually 
becomes a hefty figure. 

Where conventional heat exchangers 
have been considered and found want- 
ing, De Laval Plate Heat Exchangers 
may do the job of reclaiming this 
costly energy loss. Here’s why: 

@ Stainless steel construction solves 
almost all corrosion problems — or 
assures sanitary operation. 


the job in very limited space. Wall- 
mounted De Laval PHE’s even 
eliminate floor space requirements. 


@ Cleaning is unusually easy. Where 
the polished steel construction and 
induced turbulent flow don’t elim- 
inate cleaning, the plates are opened 
for inspection and scrubbing by a 
simple release mechanism. 


Whether it’s sulfite liquor, orange 
juice, latex, honey, detergent, milk, 
slurry, beer—or what have you — 
there’s some real Btu money to be 
saved with a De Laval Plate Heat 
Exchanger. Write for details. 


For Further information Write To Dept. C-11 


ie ©) —e By .\'7.\ 


THE DE LAVAL SEPARATOR COMPANY 
Poughkeepsie, New York 
5724 N. Pulaski, Chicago 46, lilinois 


DE LAVAL PACIFIC COMPANY, Dept. 
201 E. Milibrae Avenue, Millbrae, Calif. 


CENTRIFUGES 

PLATE HEAT EXCHANGERS 
VIBRATING SCREENS 
COMPLETE PROCESSES 








On your samples 
or production 
quantities . . . 


. we can perform trial centrifugal 
separations. Not only do we determine 
the most practical method, but we also 
obtain operating data useful for 
process design and operation. The De 
Laval pilot plant is equipped with the 
mixing, heating and reaction equip- 


problem is sensibly related to your 
entire process. 


Available is a wide working range 
of pressure, temperature and flow rate. 
De Laval engineers who are intimately 
familiar with the full potential of this 
well-equipped pilot plant will work 
with you — and work on your process 
problem. You benefit from their ex- 
perience —and from the knowledge that 
any De Laval separator that is recom- 
mended incorporates (75) years of 
manufacturing know-how. 


Give De Laval a crack at your cur- 
rent problems — or let us review some 


of those that you have uneasily con- 


ment necessary to do a comprehensive 
sidered “solved.” 


pilot plant evaluation. Your separation 


“Just 25 years ago—on our 50th anniversary — we might have thought that by this time we 
had solved every processing problem. Not so, of course. Every year brings new challenges 
_ and today we are developing, and making practical, mew processes which were 
considered ‘impossible’ a quarter century ago. This work usually initiates in our well 
equipped pilot pliant discussed above. In it, our 75 years of experience are at your disposal.’’ 
Fred Wheelwright, Industrial Sales Manager 


Shakes the product... not the plant! 


It sits on the floor, but directs its 
motion to the screens and the product 
— not to your floor beams. Abrasive 
crystals, soft foodstuffs, dry granules 
or liquid slurries are all efficiently 
screened or classified by De Laval’s 
smooth-operating Syncro-Matic screen 
separator. 

The secret is direct drive that can 
be easily adjusted independently for 
frequency and amplitude. This gives a 
controllable motion ranging from gen- 
tle classification of soft materials to 
turbulent high-throughput classifica- 
tion of, for example, mineral powders. 
The action is so efficient that a one 
horsepower motor does the job. An- 
other great advantage is that the direct 
mechanical linkage assures a constant 


classifying action that, unlike gyratory 
types, does not dampen with heavy 
screen loading. 


Some applications are: 

@ Wet-mill removal of starch from corn 
fibers. 

e@ Dry grading of sugar crystals. 

@ Removal of pollution solids from waste 
streams. 

@ Scalping of liquid suspensions prior to 
centrifugal separation. 

@ Thickening of wood pulp slurry. 

@ Classification of resin molding powders. 

@ Removal of spent grain in fermentation. 

The De Laval Syncro-Matic offers 

single, double or triple decks of plain 

or composite screens in a full range of 

commercial meshes and materials. Let 

us send you data. 














THE ADVENTURES OF 


s 


WHEREIN TRICKY DISCOVERS HOW 
USEFUL HE CAN BE TO YOU 


There just isn't anything like a Trackmobile®. It runs on rails. It runs on the road. This 
duality makes it an ambidextrous vehicle of all work that can pull or push loaded rail 
cars and then get out from in front of them. It can plow snow; it can switch—actually 
it takes a book to describe all the things a Trackmobile can do. So we've published 
one. ‘‘Tricky the Trackmobile”’ is a story that will delight you and delight the kids too. 
Your copy is free for the asking. If you want to find out how you can drastically cut 
handling costs in your plant send for “Tricky the Trackmobile’’ today. Write: Whiting 
Corporation, 15669 Lathrop Avenue, Harvey, Illinois. In Canada: Whiting Corporation 
(Canada) Ltd., 350 Alexander Street, Welland, Ontario, Canada. 


Write for: “‘Tricky the Trackmobile”’ — 
a full color cartoon book compliments of Whiting. 


See Our Catalog in SWEETS 90 OF AMERICA’S “FIRST HUNDRED” CORPORATIONS ARE WHITING CUSTOMERS 


® } 
tel di [ [ NC 


MANUFACTURERS OF CRANES; TRAMBEAM | HANDLING SYSTEMS; PRESSUREGRIP ; TRACKMOBILES: FOUNDRY, RAILROAD, AND SWENSON CHEMICAL EQUIPMENT 
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ATTENTION: Holders of 
U.S.I. Alcohol Catalog 


U.S.I. has revised the Government 
Regulations Supplement to its Ethyl 
Alcohol Catalog to incorporate 
A&TTD’s latest regulations on the dis- 
tribution and use of Specially Dena- 
tured and Tax-Free Alcohols, which 
went into effect on July 1, 1960. 

The new supplement has also been 
revised for greater ease of understand- 
ing. It is now available to all holders of 
the Ethyl Alcohol Catalog and others 
interested upon request on company 
letterhead. Address Technical Liter- 
ature Dept., U.S.I. Chemica] News, 99 
Park Avenue, New York 16, N. Y. 











FDA Authorizes 
pL-Methionine for 
Dietary Supplements 


In the Federal Register of August 4, 
1960, the FDA announced that pt-methio- 
nine may be included in dietary supple- 
ments in amounts up to 200 milligrams per 
day. This announcement is based on find- 
ings that no undue risk to the public health 
is involved in the use of pL-methionine for 
this purpose. 

Permission has been granted for a 
period of one year commencing March 6, 
1960, or until regulations are issued estab- 
lishing tolerances for pt-methionine or 
exemption from the requirement of toler- 
ances, whichever occurs first. 

pL-Methionine is an essential, sulfur- 
bearing amino acid used in dietary supple- 
ments along with vitamin preparations. It 
has also been used as an ingredient in 
cosmetics and skin applications, and for 
pharmaceutical and animal feed purposes 
since 1946, 


New Unit Makes Hydrogen 


From Ammonia on Demand 


Pure hydrogen generating units with 
capacities up to 60 million stream cubic 
feet per year have been developed for 
small volume users of the gas in opera- 
tions such as metal treating. The genera- 
tors are said to yield hydrogen of 99.995% 
purity which costs less than cylinder gas 
and no more than hydrogen from elec- 
trolytic sources. In addition, it is claimed 
that the gas is purer than that obtained 
by electrolytic methods, containing no 
oxygen or hydrocarbons 
and less than 50 ppm of 
nitrogen. 





U.S.L Doubles Paisothainien 
Capacity at Houston Plant 


New Expansion Makes Company World’s 
Second-Largest Producer of Polyethylene Resins 


A new section of U.S.I.’s polyethylene installation at Houston, Texas, is now 
on-stream. This latest expansion doubles the capacity of the plant, brings total 
peageenan -< of PETROTHENE® pohpetaysens resins to 300 million pounds per 





year, and establishes U.S.I. as the second- 
largest producer of polyethylene resins in 


the world. 


Rapid Growth Since 1955 

The company’s first polyethylene facil- 
ity, with an annual capacity of 25 million 
pounds, was started up at Tuscola, Illinois, 
in early 1955. This plant was doubled in 
1956 and redoubled in 1957 to a capacity 
of 100 million pounds per year. Early in 
1959, the Houston installation came on- 
stream, producing 75 million pounds of 
resin annually (soon increased to 100 mil- 
lion). The expansion just completed 


} brings the Houston plant capacity up to 


Steam generation units at U.S.I.'s 200-million 
pound polyethylene plant at Houston, Texas. 





Great Potential Seen for 
Pharmaceutical Aerosols 


According to a recently published arti- 
cle, packaging and sale of aerosol phar- 
maceuticals are still way below potential, 
although these products are among the 
fastest growing in the aerosol industry. It 
is claimed that practically all types of 
topical products and respiratory tract 
treatments are aerosol potentials. Many 
systemic drugs also could be administered 
by aerosol inhalation. Here are some ad- 


vantages listed for pharmaceutical aero- | 


sols: 
(1) 
(2) 


contents remain sterile. 
there is no danger of product contam- 
ination during topical application. 
spread of infection during application 
is avoided. 

application is fast and easy. 

danger of accidental poisoning by in- 
gestion is minimized. 

many materials normally injected or 
taken orally can be inhaled. 
packaging costs are 
low compared to the C> 
value of the product. 





200 million pounds per year. 


Houston Location Convenient 

The Houston installation is well situated 
on the Houston Ship Channel for shipment 
of resins by all means of transportation. 
Export shipments are easily made through 
the city’s extensive port facilities. The 
plant is assured of a plentiful supply of 
ethylene—the major raw material—from 
salt dome storage facilities. 


Resins are Tailored to Use 

Although U.S.I. makes a full line of low 
and medium density polyethylene resins 
for all applications, much of its growth in 
polyethylene has been based on special 
efforts to develop improved coating and 
film grade resins. The company pioneered 
the technique for producing crystal-clear 
cast film. Within the past 
six months it has devel- 
oped and introduced a new 


MORE 


Product storage silos at U.S.I.'s 200-million-pound 
polyethylene plant at Houston, Texas. 
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Polyethylene 


produce-bag resin, a new paper coating 
resin, a new cast film resin and two high- 
flow blending resins. 

Tailor-making resins for specific pur- 
poses is one of the distinguishing features 
of U.S.1. as a polyethylene producer. For 
example, the company recently developed 
three new blow-molding resins particularly 
suited to bottles for drugs, cosmetics and 
chemical specialties. In all, the company 
markets some 80 resins today, each vary- 
ing somewhat in melt index, density, 
strength, clarity, gloss, slip, stiffness and 
other properities. 





View of U.S.1.’s 200-million-pound polyethylene 
plant at Houston, Texas. 


CONTINUED 


The article suggests that if the pharma- 
ceutical industry engaged in a concen- 
trated promotional effort, aimed at doc- 
tors, pharmacists and the general public, 
its aerosol business could achieve a dollar 
volume in excess of $200 million within 
the next decade. Medical science would 
also gain, from the development of better 
and easier methods of administering thera- 
peutic medications. 


Aerosols 





PETROTHENE® .. . Polyethylene Resins 


MICROTHENE .. .Finely Divided Polyethylene Resin. 


Fusel Oil, Ethyl Acetote, 
DIATOL®, Diethy! Oxalate, 
Acetoacet-Ortho-Chloranilide. 
acetate, Ethyl Benzoylacetate, 


Ethy! Ether, 
Ethy! 


Riboflavin U.S.P. 





Organic Solvents and Intermediates: Normal Buty! Alcohol, Amy! Alcohol, 
Normal Butyl Acetate, 
Acetone, 
Acetoacet-Ortho-Toluidide, 
Chloroformate, 
Sodium Oxalacetate, Sodium Ethylate, Urethan U.S.P. (Ethyl Carbamate), 


Hydrogen 
Generator 


CONTINUED 


According to the report, the new unit 
separates ammonia into its components by 
heating in the presence of a ferric oxide 
catalyst. The resultant gas mixture is then 
compressed, undissociated ammonia is re- 
moved by absorption, and the resultant gas 
stream is refrigerated, in stages down to 
— 345 F. at 50 mm Hg abs. Nitrogen liqui- 
fies and is separated from the hydrogen, 
which is then analyzed for purity and 
stored for use. 


Columbium-Uranium Alloys 
Make Nuclear Fuels that 
Perform in 1,600°F. Range 


Recent research work has revealed that 
columbium alloyed with 20% by weight of 
uranium metal yields a nuclear fuel which 
maintains high tensile strength and hard- 
ness in the 1,600°F. temperature range. 
This makes the alloy an excellent fuel for 
high-temperature, high-efficiency compact 
nuclear reactors such as gas-cooled units, 


|it is claimed. The best metallic fuel ele- 
| ments used currently are said to be unable 
|to withstand temperatures above 1,200°F. 


New Chemicals Listed 
In New Monthly Index 


INDEX CHEMICUS, a new monthly index 
to new chemicals, can now be purchased 
on a subscription basis. The publication is 
said to report and index new chemicals 
within 30 days after their appearance in 
the primary journals. 

INDEX CHEMICUS, contains listings of 
chemical names, structural diagrams, mol- 
ecular formulas, and complete biblio- 
graphical information for each compound. 
Indexes are accumulated quarterly and 
yearly. 


PROO@@C tS OF U.S... 


Pharmaceutical 
USP, Intermediates. 


Ethy! Alcohol: Pure and all denatured formulas; Anhydrous and Regular 
ae en | Denatured Alcoho! Solvents SOLOX®, FILMEX®, ANSOL@M, 
ANSOL PR 


Diethy! Corbonate, 
Acetoacetanilide, 
Ethy! Aceto- 
Ethylene, Ethyl! 


Heavy Chemicals: 


distributors). 





Products: 


Anhydrous Ammonia, 
Nitrogen Fertilizer Solutions, Phosphatic Fertilizer Solution, Sulfuric Acid, 
Caustic Soda, Chlorine, Metallic Sodium, Sodium Peroxide. 


Animal Feed Products: DL-Methionine, MOREA® Premix (to authorized mixer- 








TECHNICAL DEVELOPMENTS 














Information about manufacturers of these 
items may be obtained by writing U.S.1. 


A soluble form of cholesterol is now available 
commercially. Is a 24-mol ethylene oxide ether 
containing 25% pure cholesterol (derived from 
lanolin). Claimed convenient, economical for 
topical preparations, including clear aqueous 
and alcoholic vehicles and emulsions. No. 1650 


New radiochemical catalog now available lists 


over 400 radiolabeled compounds. Also describes 

high intensity beta and gamma sources, reference 

ga radioactive standards, tadio-chemios! 
its. Oo. 





Twelve enzymes now offered are described in 
new booklet. Include a-, B-, y-chymotrypsin, 
a-chymotrypsinogen, deoxyribonuclease, hyalur- 
onidase, hyaluronic acid, peroxidase, ribonu- 
clease, trypsin, trypsinogen, uricase. No. 1652 


Ethyl acetate is subject of new technical data 
bulletin. Covers three grades—commercial 85-88%, 
ester, 95-98% ester, 99% ester (acetic ether). Data 
include specifications, properties, shipping infor- 
mation, uses. No. 1653 





18 Pre-f lated gent test sets, said to speed 
up procedures and cut costs in clinical labora- 
tories, now on market. Procedures included. Sets 
described in leaflet available. No. 1 


loted 





Lupin alkaloids and P are now 
being offered in research quantities for physio- 
logical evaluations. Compounds include lupinine, 
d-oxylupinine, d-a-isolupinine, d-a-isolupinine 
perchlorate, d-lupinine perchlorate, d-hydroxylu- 
pinine, 3-hydroxy sparteine. No. less 


Readiateat 





pes in and industry is dis- 
cussed in new AEC report being sold. Summa- 
rizes Isotopes Development Program to accelerate 
peaceful use of radiation and reactor by-products 
in agriculture, medicine, chemistry, etc. No. 1656 


Glycerine in toilet goods is subject of group of 

talks made by toilet goods experts and now 

available in reprint form. Talks were given at 
1960 symposium of Glycerine Producers ag 
0. 


+ 2 . 


Two new one manual and 
one semi-automatic, now offered for measuring 
surface and interfacial tension by fast, accurate 
ring method. Suggested for oils, surfactants, cos- 
metics, drugs, insecticides, other. No. 





Specially formulated emulsifier for drugs and 
cosmetics is described in new brochure. Material 
is blend of cetyl and steary! alcohols and higher 
alcohol sulfates. Formulations, clinical details, 
bibliography are included. No. 1 





DL-Methonine, N-Acetyl-DL-Methonine, Urethan 


Ammonium Nitrate, Nitric Acid, 








USTRIAL CHEMICALS CO. 


Division of Notional Distillers and Chemical Corporation 


99 Park Avenue, New York 16, N. Y¥. 





U.S.1, SALES OFFICES 
Atlanta * Baltimore * Boston * Chicago * Cincinnati * Cleveland 
Detroit * Kansas City, Mo. * Los Angeles * Louisville * Minneapolis 
New Orleans * New York ® Philadelphia * St. Louis * San Francisco 











Imagine! A package this small 


contains the spare parts for your Ro-Flo compressor 


A spare parts kit you can hold in your hand — dramatic 
evidence of the continuous, trouble-free performance 
that is yours with a Ro-Flo compressor. 

You need fewer spare parts because there are fewer 
moving parts to wear out. No pistons, no valves, no 
connecting rods. Besides the bearings and seals, which 
ali units have, only the rotor blades are exposed to 
normal wear, and rotary design compensates for it — 
automatically, by centrifugal force. Average blade life 
is two to three years, and when finally worn, blades 
can be replaced in one simple operation. 
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Smooth rotary motion of the Ro-Flo compressor 
eliminates the vibration and pounding shock of recipro- 
cating units — and the necessity for expensive, heavy 
foundations. A slab is enough. Smaller units can be 
mounted directly to the floor. 

Two-stage Ro-Flo compressors are built in twelve 
sizes to handle from 250 to 1800 cfm at pressures from 
60 to 125 psig. Single-stage units up to 50 psig, from 
40 to 3000 cfm. Ask your A-C representative for de- 
scriptive literature, or write Allis-Chalmers, Industrial 
Equipment Division, Milwaukee 1, Wisconsin, a-1270 


35 
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ElectriK Tel-O-Set—the true 2-wire system 
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TAKING 


THE HEAT OFF 


FIELD-MOUNTED 


TRANSMITTERS 


The ElectriK Tel-O-Set System takes the heat off field- 
mounted instruments by eliminating heat-generating tubes 
and power packs, There’s no external power required at 
any Tel-O-Set field-mounted instrument. The line power 
connection is made only at the receiver. 


Tel-O-Set field-mounted instruments operate on a low 
calorie diet of 4-20 milliamps ...less than 0.6 watts. A 
simple two-wire line connects the field-mounted instru- 
ments with the control room. The two wires carry the 
control signal as well as the power. The d-c transmission 
avoids stray pickup and phasing problems . . . eliminates 
the need for shielding the line. 


The 4-20 milliamp signal range of the system gives a live 
zero and permits the use of the most reliable transistors 
available. These d-c signals can be fed into data handling 
systems and millivolt-actuated instruments . . . can be 


th 
ERING THE FUTURE 


Y¥=ze 


CHEMICAL ENGCINEERING—November 28, 1960 


easily transduced to a standard 3-15 psi pneumatic signal 
to operate existing pneumatic systems. 


The basic circuit used in Tel-O-Set transmitters, receivers, 
controllers and other instruments has been thoroughly 
proved in thousands of applications in the last five years. 
This circuit uses a force-balance feedback system to 
increase the accuracy and the dynamic response of the 
system by decreasing hysteresis effects and sensitivity to 
changes in ambient conditions. 


Take a new look at your control applications with the 
ElectriK Tel-O-Set System in mind! Get complete techni- 
cal data from your local Honeywell field engineer. Call hiin 
today . . . he’s as near as your phone. MINNEAPOLIs- 
HoneEYWELL, 21 Penn Street, Fall River, Mass. 


Honeywell 
Fits i Couttol 


SINCE 1885 





MEET TODAY’S HIGHER 
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MURITY STANDARDS 
WITH DICALITE FILTERAIDS 


DICALITE OFFERS NEW CUSTOMIZED FILTERAID SERVICE 


Today, standards of purity are tightening in every field— 
and tomorrow’s will be higher still. But you can confidently 
meet both with the high-efficiency filteraids which Dica- 
lite is producing right now. 

Today, with new processing advances made through con- 
tinuing research, Dicalite can custom-engineer a filteraid 
made to precisely match your individual purity problem. 

If your filtration must be so sharp that it removes par- 
ticles too small to be seen with the optical microscope, a 
Dicalite Filteraid can do it. Or, if fast flow rates and in- 
creased production are your need, Dicalite can help you 
achieve that. 

Your Dicalite man will be glad to advise with you cn any vy 
filtration problem and help you determine if a customized Careful strata selection provides the 
filteraid will advance your processing. best crude for each filteraid’s final 

requirements. 


New processing refinements, in- With more than 22,000 quality New automatically-controlled 
cluding special calcining methods, control tests every month, the packing and pressure-palletiz- 
control filteraid characteristics Dicalite plant laboratories ing is the final step in efficient 
with an accuracy never before hold every filteraid grade to modern operation. 

possible in any plant. rigid specifications. 





The product ! am filtering is 








Have Dicalite man phone for appointment [_] Send Information [_] 
NAME 





TITLE 





lealile 


Great Lakes Carbon Corporation 
612 So. Flower Street, Los Angeles 17, Calif. 





COMPANY 





ADDRESS 





city 
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acids 


If you use any of these chemicals, PYREX’* Pipe 
solves your corrosion problems completely 


ACETIC ANHYDRIDE ACETONE ACETYL CHLORIDE ADIPIC ACID ALUM 
AMMONIUM CHLORIDE AMMONIUM NITRATE AMYL CHLORIDE ANILINE AQUA REGIA ARSENIC ACID BARIUM 
CHLORIDE BENZALDEHYDE BENZENE BENZOIC ACID BORAX BORIC ACID BROMIC ACID BROMINE, LIQUID 
BROMINE WATER BUTANOL BUTYL ACETATE BUTYRIC ACID CALCIUM HYPOCHLORITE CALCIUM NITRATE CARBONIC 
ACIO CARBON DISULFIDE CARBON TETRACHLORIDE CHLORACETIC ACID CHLORINE GAS, WET, ORY CHLORINE WATER 
CHLOROBENZENE CHLOROFORM CHLOROSULFONIC ACID CHROMIC ACID CITRIC ACID CRESOL CUPRIC SULFATE 
CYCLOHEXANOL DIMETHYLAMINE ETHYL ACETATE ETHYL ALCOHOL ETHYL CHLORIDE ETHYL ETHER ETHYLENE 
BROMIDE FERRIC CHLORIDE (SAT.) FERROUS SULFATE FORMALDEHYDE FURFURAL HYDROBROMIC ACID 
HYDROCHLORIC ACID HYDROGEN PEROXIDE HYOROGEN SULFIDE IODINE KEROSENE LAURYL CHLORIDE LEAD 
ACETATE MAGNESIUM CHLORIDE MAGNESIUM HYDROXIDE MALIC ACID MERCURIC CHLORIDE MERCURY METHYL 
ALCOHOL METHYL CHLORIDE METHYL ETHYL KETONE METHYLENE CHLORIDE MIXED AC!ID NAPHTHA NAPHTHALENE 
NICKEL CHLORIDE NITRIC ACID (ALL CONC.) NITROBENZENE OLEUM OXALIC ACID PERCHLORIC ACID PHENOL 
POTASSIUM, SALTS PROPYL ALCOHOL SILVER NITRATE SODIUM BROMIDE SODIUM CHLORIDE SODIUM HYPOCHLORITE 
SODIUM NITRATE SODIUM SULFATE SULFUR DIOXIDE SULFURIC ACID (ALL CONC.) SULFUROUS ACID TANNIC ACID 
THIONYL CHLORIDE TOLUOL TRICHLOROETHYLENE TRIETHANOLAMINE TURPENTINE UREA VINYL ACETATE WATER 


ACETALDEHYDE ACETIC ACID (ALL CONC.) 


(DISTILLED) <INC CHLORIDE ZINC SULFATE 


Any chemist can tell you why even the most 
active of acids slide through Pyrex Pipe without 
biting. 

This heavy-duty borosilicate glass just will not 
react with any chemical except hydrofluoric acid 
and several of the hot concentrated alkalies. 

Any accountant could give you another good 
reason for using Pyrex Pipe .. . it actually costs 
less than many other materials when all installa- 
tion costs are considered—much less when you 
include maintenance, If this seems an extreme 
statement, one of our salesmen can give you 
specific figures on your plant piping. 

You can see through it. You can see inside 
this pipe, spot trouble immediately, locate it ex- 
actly. 

You can work hot with it. Run chemicals 
up to 450°F., even with thermal shocks as high 
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as 200° F. without buckling or breakage. 


It’s tough, easy to install. Your own plant 
men can install PyREx Pipe, usually much faster 
than metal pipe, because it’s lightweight, takes 
only half as many hangers. 


Heat exchangers and drainlines, too. 
We also make a complete line of Pyrex brand 
heat exchangers and laboratory drainlines and 
fittings. 

, See our insert in the 1960 Chemical Engineer- 
ing Catalog. For complete information, write to 
the address below for bulletins, or contact your 
Corning salesman. 


af CORNING GLASS WORKS 


t 8911 Crystal St., Corning, N. Y. 
CORNING MEANS RESEARCH IN GLASS 





ADDED 
VALUES 
QUALITY CONTROL 


Quality control influences 
every G.E. operation, from 
order receipt to shipment. 


PRODUCT INNOVATION 


Product research and de- 
velopment is advanced in 
all 98 G.E. laboratories. 


APPLICATION 
ENGINEERING 


Customer-oriented applice- 
tion engineers assist you 
with systems integration. 


ANALYTICAL 
ENGINEERING 


The latest tools of process 
analysis are available for 
studies of your problems. 


INSTALLATION AND 
SERVICE ENGINEERING 


Expert on-site assistance 
gives you smoother instal- 
lation and earlier start-up. 


SYSTEM CO-ORDINATION 


G.E.’s systems experience 
focuses the full Company 
capabilities on your order. 


NATION-WIDE 
SERVICE SHOPS 


More than 50 G.E. Service 
Shops offer you 'round-the- 
clock maintenance service. 


PROMPT DELIVERY 


Accurate delivery cycles put 
your new G.E. equipment 
to work for you—on time. 


VALUE ANALYSIS 


Value Analysis gives you 
optimum combination of 
product value and economy. 


GAS TURBINES are especially 
appropriate for drive applications 
where hot exhaust gases from the 


| turbines can be used for econom- 


ical process hot air or steam. 





. paths i " 
ation Enoineerin 
nate 


[on Stream Fas (er 


When fast-breaking product developments make additional plant facilities 
necessary, General Electric will help get your new product on stream fast. G. E. 
application engineers will assist you in quickiy completing one of your biggest 
tasks—the selection of appropriate drive equipment for pumps, compressors, 
and blowers. In fact, General Electric will assume responsibility for recommend- 
ing and supplying all your drive-system needs from its complete line of electric 
motors, gas turbines, steam turbines, and other system components. 


WHEN, FOR EXAMPLE, EARLY SYSTEM STUDIES indicate the use of motors for 
a number of your applications, you still must make many decisions concerning 
each: horsepower, type, voltage, speed, enclosure, insulation system, gearing. 
General Electric ecpticaiicn engineers will help you make the right decisions 
fast, offering co-ordinated delivery on the most appropriate G-E motors—from 
fractionals to 10,000 horsepower and above. Along with speed of selection and 
delivery, you get better performance because your quality G-E motors are pre- 
cisely matched to their applications. Also, you get the economy benefits of single- 
source buying, with maximum standardization for spare-parts interchangeability. 





FOR MORE COMPLETE INFORMATION on G-E application engineering that can 
help put your new plant on stream faster, call your local General Electric 
Sales Engineer, or write, General Electric Co., Schenectady 5, N. Y. 651-03 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 


NEW CUSTOM ‘8000'* a-c induction motors are the result 
of more than two years’ development. Custom bearing seals, 
cast iron frame, extra gasketing gives corrosion protection. 
New G-E Polyseal* silicone-rubber insulation systems lengthen 
motor life, increase reliability and reduce maintenance. 


* Trade-mark of General Electric Company. 


SYNCHRONOUS MOTORS for key compressor NEW TRUE MASS FLOWMETER 
and blower applications will be built exactly —one of many other G-E prod- 
to your requirements, drawing on more than ucts for the process industries— 
60 years of manufacturing experience. These measures fluid flow directly in 
motors, with improved insulation systems, oper- pounds, eliminates the costly 
ate reliably under many process conditions. conversion of volume to weight. 





DESIGN KNOW-HOW PUTS 
PRODUCTION PLUS IN 
SHIP LOADING SYSTEM 


Barber-Greene solves challenging gypsum handling problem 
at lowest initial and operating cost 


PROBLEM: Design system to unload railroad cars, 
stockpile 100,000 tons of material in limited area 
and load ships at Latin American mine and proc- 
essing plant. 

SOLUTION: Barber-Greene engineers developed 
several designs and recommended the system that 
met the customer’s production requirements and 
held initial investment to a minimum. And by 
drawing on 40 years of conveyor experience, 
Barber-Greene engineers were able to utilize 
heavy-duty standardized components for over 
70% of the job. Operators found the system so 
dependable and easy to operate that estimated 


Barber-Greene engineers saved owner $50,000 by revamping 
old whirly crane as base for 42” conveyor shown loading 
gypsum reclaimed from stockpiles. Extra wide belt eliminates 
material spillage on —_ 


loading time of ships was reduced 25%. Owner 
benefited two ways: increased production and re- 
duction of shipping costs due to shorter ship load- 
—— charges. 
arber-Greene engineers first made an over-all 
operational analysis of material handling at both 
terminal and mine, seven miles away. Such an 
analysis, an important part of Barber-Greene’s 
service, allowed both customer and engineers to 
establish present and future requirements and bet- 
ter judge the relative merits of the recommended 
system. 
This customer’s satisfaction with his installation 








is best indicated by the fact that he recently placed 
an order for additional Barber-Greené Conveyors 
to expand the terminal operation. 

Call your Barber-Greene conveyor representa- 
tive for a sound solution to your bulk material 
handling problems. He offers the most efficient sys- 
tem that can be provided by engineers equally 
adept at custom engineering and standardized de- 
sign. In addition, he offers undivided responsibil- 
ity for preliminary and final design, fabrication 
and erection. 


Installation at ship loading terminal features a double winged stacker 
mounted on a traveling tripper which stockpiles in an area 312’ long. 
Reclaim conveyors under piles direct material to traveling gantry at 
dock side which loads ships at 675 itph capacity. 


Your belt conveyor equipment headquarters 





a i 9° 
Barber-Greene 
Moin Office ond Plant AURORA, ILLINOIS, U.S.A, 


Plants in DeKalb, Illinois. Detroit..Canada. Engiand. .Brozil..Australia 





CONVEYORS LOADERS DITCHERS ASPHALT PAVING EQUIPMENT 

















CHEMICAL ISOLATION - 


NEW AND HIGHLY EFFECTIVE chemical 


isolation methods have been developed through ion exchange chromatography. The two 
processes presented here are notable not only for their high resolving power but also for 
their low cost of operation. In both of these processes, the fact that no chemical regener- 
ant is needed means that each may be profitably employed where ordinary ion exchange 


methods would be impractical. 


EVEN THOUGH ion exchange resins have proven themselves to be versatile 
tools in the chemical processing industry, Dow research scientists are continu- 
ally broadening their usefulness. Entirely new concepts of utilizations such as 
the elimination of the need for chemical regenerants have increased the eco- 
nomic attractiveness of ion exchange processing. The ion exclusion process, 
for example, has lowered the cost of the production of U.S.P. glycerine. More- 
over, the development of new resin structures has provided chemical processors 
with better ways of solving long-standing purification problems. 





ION RETARDATION 


ION RETARDATION OFFERS LOWER COST IONIC SEPARATIONS 


Ion retardation is a process based on an entirely new and 
unique class of ion exchange resins. These are amphoteric 
(bifunctional) resins containing both anion and cation adsorp- 
tion sites. These sites have an attraction for each other, but 
will also associate with mobile anions and cations in solution. 
However, when these mobile ions are adsorbed, they may be 
eluted simply by rinsing with water. Since ion retardation 
eliminates the cost of chemical regenerants, it may be profit- 
ably employed where ion exchange is impractical, especially 
where high concentrations of ions are involved. Though ap- 
plicable to ionic-ionic separations such as the purification of 
water soluble organic compounds contaminated with salts, ion 
retardation is especially unique in its ability to make clean 
fractionations of ionic-nonionic mixtures, The chart shows an 
excellent separation of strong electrolytes using Retardion® 
11A8, a Dow ion retardation resin. 

Since ion retardation is based on the reversible adsorption of 
electrolytes, good separations of ions from very large organic 
molecules may be obtained. Retardion 11A8 resin, made by 
polymerizing acrylic acid inside Dowex® | (a Dow strong base 


quarternary-ammonium resin), has an essentially neutral 
character which makes it particularly useful for the proc- 
essing of pH-sensitive compounds. For a specific analysis 
of the applicability of ion retardation to your processing 
operation, write to Dow at Midland. 





SEPARATION OF NaOH & NaCl 


T r 
Bed: 1.77 cm. dia. (circular cross section 
NaOH ¥ x 71.2 em. (175 mi.) 4 








Feed: 25 mi. of sol 
NaOH molarity equal 1.96 
NaC! molarity equal 1.99 








Pre-rinse: Several bed volumes of 
feed, then several bed volumes 


tiie 6 ED of pure water 


Flow rate: 5 mi./min. | 








NORMALITY 





Temperature: 25° C. 


NM 



































ELUATE, mi. 











ANION SULFATE PROCESS 


EQUILIBRIUM PHENOMENON OFFERS NEW METHOD 
FOR REMOVING STRONG ACIDS FROM SOLUTIONS 


Another highly capable ion exchange process which requires 
no chemical regenerant (except water) is known as the “anion 
sulfate technique.” The process may be used for the separation 
of strong acids from weak acids, from water soluble organic 
materials, and from certain salts. The unique new method is 
based ‘on the fact that the sulfate form of a quaternary- 
ammonium anion exchange resin, such as Dowex 21K resin, 
possesses the acid-adsorbing properties of a weakly basic 
exchange resin. The equilibrium composition of this resin in 
a solution of sulfuric acid is a function of the acid concen- 
tration. If the solution is dilute, the resin shifts to the sulfate 
form; if concentrated, to the bisu'fate form. Hence the qua- 
ternary ammonium anion exchange resins will adsorb acids 
from concentrated solutions, and the acid may be removed 
by eluting the column with water (an infinitely dilute acid) 
which converts the resin back to the sulfate form. 


Any strong acid may be removed by this process, not just 
sulfuric. With HCl, for example, the Cl~ displaces SO1~ 
from the first resin particles it contacts and is therefore pre- 
ceded by a sulfuric acid band in which the conditions are 


d, Mich., Ch 





The Dow Chemical Company, Midl 


Please send the following: ["] Dowex lon Exchange Resins Book [] lon Retardation Booklet 


Name__ Seemed ARE aa pekom ee 19 Whee efic te ie 
Position... a SORES | a 


Address . eee eA Woe a a 


identical with those above. The bed is regenerated to the 
sulfate form by reversing the direction of the water wash. 
An example is shown in graph form. For further informa- 
tion, mail coupon or write, stating your problems to THE 
DOW CHEMICAL COMPANY, Midland, Michigan. 





FEED WASHED DOWN THRU BED BED WASHED UPFLOW 
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RESIN: 100 CC DOWEX 1-X8 
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$05 50-100 MESH 

10% ETHYLENE 
GLYCOL 

10% HCI 
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FEED: 15 mi 
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GLYCOL 
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is Merch. Dept. 439AK11-28. 


See ‘The Dow Hour of Great Mysteries’’ on TV 


THE DOW CHEMICAL COMPANY 
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Report from American Cyanamid, Fortier Plant... 


How Cooper-Bessemer gas engine 
boost synthesis gas for ammonia 
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Note that GMW design permits 


the use of compressor cylinders 
on both sides, as shown in these 
photos, resulting in unusual 
compactness and accessibility. 





These photos show both sides of one of the two Cooper-Bessemer 
2500 hp GMW gas engine compressors at the Fortier Plant of 
American Cyanamid Company, Avondale, Louisiana. In the produc- 
tion of anhydrous ammonia, these 4-stage units compress 6000 cfm 
of synthesis gas from 60 psi to a discharge of 5000 psi. The left-hand 
view shows the high pressure cylinders; that on the right shows the 
low pressure side. The four stages of compression from 60 psi are 
(1) to 225 psi, (2) to 670 psi, (3) to 1500 psi, (4) to 5000 psi. 

The two units have been operating since 1954, 24 hours a day, 
340 days a year. 


compressor 3 The anhydrous ammonia produced at the Fortier Plant is used 


by American Cyanamid in the manufacture of Acrylonitrile and is 


ce sold to fertilizer plants and other chemical companies. 
to 50 Oo Oo psi Find out how Cooper-Bessemer can help you plan compression and 
power facilities. Write for copy of bulletin, “Cooper-Bessemer 
Equipment for Chemical Plants.” 
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BRANCH OFFICES: Grove City « New York « Washington + Gloucester 
Pittsburgh + Chicago « Minneapolis « St. Louis « Kansas City « Tulsa « New 
Orleans + Shreveport « Houston + Greggton *« Dallas « Odessa « Pampa 
Casper « Seattle + San Francisco » Los Angeles 

SUBSIDIARIES: Cooper-Bessemer of Canada, Ltd.... Edmonton 
Calgary « Toronto « Halifax « Stratford 


C-B Southern, Inc... . Houston 
Cooper-Bessemer International Corp....New York « Caracas * Anaco 
Cooper-Bessemer, S.A.... Chur, Switzerland « The Hague, ae ENGINES: GAS - DIESEL « GAS- DIESEL 
exico City COMPRESSORS: RECIPROCATING ANO CENTRIFUGAL, 
The Rotor Tool Company ... Cleveland ENGINE, TURBINE OR MOTOR DRIVEN 


GENERAL OFFICES: MOUNT VERNON, OHIO 





GET “CUSTOMIZED” HANDLING AT STOKES 


The rotary vacuum dryer shown here is drying tonnage quantities of a 
chemical salt. This type of dryer is ideal for drying such critical materials 
as dyes, flocculants, fungicides, insecticides plus organic and inorganic salts, 
Stokes manufactures a complete line of vacuum drying equipment. 





Conical Vacuum Dryer shown below in Stokes laboratory 
is being used for a variety of tests on customer products. 


| Sgrrscaies tonnage quantities of materials in an 
inadequate vacuum dryer can be time consuming 
and costly. That’s why Stokes experienced vacuum 
engineers study each drying requirement individually 
... then design the drying system to meet your spe- 
cific needs. Drying systems in capacities from a few 
pounds to several tons are available... along with 
application engineering, laboratory service and pilot 
plant operations. Stokes puts its 50 years of vacuum 
processing experience to work on every drying prob- 
lem... bringing you both money-saving and quality 
results. What’s more, Stokes manufactures all its own 
pumps and accessories to assure you one-manufacturer 
responsibility in addition to unparalleled vacuum 
know-how. 


Stokes will thoroughly explore your production prob- 
lems ...make recommendations on the basis of a 
practical knowledge of process operations... and 
confirm the recommended equipment by actual pilot 
plant production in the Stokes laboratory, if necessary. 


Our representative in your area will initiate Stokes 
action to assure the best answer to your drying prob- 
lem. Why not call him soon? Or if you prefer, write 
for new summary booklet on drying applications. 


Processing Equipment Division 


F. J. STOKES CORPORATION 
5500 Tabor Road, Philadelphia 20, Pa. 








Tanks as big as a barge can carry 


These new tanks have unobstructed interiors to carry maximum cargo with least danger of con- 


tamination—the essential requirements of an order for two independent tank barges from Union 
Carbide Chemicals Company. One barge is designed to carry Grade A and lower liquids having 
a Reid Vapor Pressure not exceeding 25 psi. The other barge will carry similar cargoes having a 
Reid Vapor Pressure not exceeding 40 psi. LJ) American Bridge designed and constructed the 
tanks and barges at its modern Plate Shop in Orange, Texas. The results: two Jumbo Hopper 
Barges 195’ x 35’ containing six tanks 52’ long x 14’-6” 0.D. and weighing 22 tons with a total 








capacity of 383,000 gals. per barge. The reinforcing members for the tanks were placed on the 
tank exteriors leaving unobstructed nickel-plated interiors. (J Whatever your plate needs, we 
have the staff and facilities to take care of them, and our strategic location permits shipment 
by train, truck or barge. Write for our booklet completely describing plate fabricating and con- 
struction services. USS is a registered trademark 


General Offices: 525 William Penn Place, Pittsburgh, Pa. American Bridge 
Contracting Offices in: Ambridge ¢ Atlanta « Baltimore « Birmingham e Boston « Chicago ¢ Cincinnati 
Cleveland « Dallas « Denver e Detroit « Elmira e Gary « Harrisburg, Pa. ¢ Houston e Los Angeles Division of 
Memphis « Minneapolis « New York e Orange, Texas « Philadelphia ¢ Pittsburgh e Portland, Ore. 
Roanoke ¢ St. Louis ¢ San Francisco e Trenton « United States Steel Export Company, New York United States Steel 
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HERE’S HOW IT WORKS! The Roto-Fin is a rotating drum As the drum revolves partly submerged in water, the 
with a series of flat, dual-purpose hollow fins or “cells” material to be cooled is conveyed down its spiral length 
lapped to form an Archimedes spiral around the inside of from one turn in the spiral to the next. The openings of the 
the shell. As the cells are welded together, their surfaces individual cells continuously scoop up cold water and 
form one continuous spiral. Yet individually, each cell is | empty with each revolution of the drum to realize overall 
a separate heat exchanger with an opening on the outer heat transfer coefficients as high as 20 b.t.u./hr./sq. ft. 
periphery of the drum. deg. F. on high temperature applications. 


New Link-Belt ROTO-FIN Cooler has deep fin 
design for maximum cooling surface 


Here’s an efficient and low cost means of cooling a wide 
variety of materials. Water-cooled surfaces of rotating 
fins are in constant contact with product, assuring a 
rapid transfer of heat. 

ROTO-FIN’S design is simple with minimum number 
of moving parts for continuous, trouble-free operation. 
No fans, collectors or elaborate controls are required. 
A unique self-cleaning feature prevents contamination 
when handling different products. 

A laboratory ROTO-FIN is available for testing ma- 
terials at your plant. Make arrangements by calling 
your nearest Link-Belt office today. 


The Roto-Fin, new conduction-type cooler, rotates in 
tank of cool water. Deep hollow fins, with water cir- 
culating within them and material traveling through 
the drum between them provide maximum conduc- 


COOLERS + DRYERS + ROASTERS tion cooling surface. 


LINK-BELT COMPANY: Executive Offices, Prudential Plaza, Chicago 1. To Serve Industry There Are Link-Belt Plants, Warehouses and District Sales 
Offices in All Principal Cities. Export Office, New York 7; Australia, Marrickville (Sydney); Brazil, Sao Paulo; Canada, Scarboro (Toronto 13); South 
Africa, Springs, Representatives Throughout the World. 15,565 
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Tailor-made Assemblies— 
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NEW ANACONDA TYPE T4 HOSE OF 
TEFLON WITH REUSABLE FITTINGS 


Now you can get stainless steel wire-braided hose as- 
semblies of Teflon from your local Anaconda distrib- 
utor. He can make them up to your exact needs in a 
matter of minutes, using simple hand tools. It’s fast 
and easy. 


Type T4 Hose takes the roughest service. The flexible 
core is tough virgin Teflon. It’s reinforced with stainless 
steel wire braid for added strength. Reusable fittings 
for Anaconda Type T4 Hose are designed to withstand 
high working pressures and temperatures. 


It’s easy to attach, detach, 
and reuse Type T4 Fit- 
tings. All you need is a 
vise and a wrench. 


*Dupont Trademark 


ANACONDA 


METAL HOSE 


Where you can use Anaconda Type T4 Hose. Use it for 
general industrial uses to handle hydraulic and corro- 
sive fluids, hot tar, steam, air, fuel, food, lubricants and 
gas — within a temperature range of —65° F through 
450° F. 

Anaconda Type T4 Hose is available in 4%-inch 
through 14-inch actual inside diameters. Standard fit- 
tings for Type T4 Hose are available in cadmium-plated 
brass, N. P. T. males. To find out more about how this 
new assembly can help simplify your maintenance 
work, fill out the coupon and mail it today. 


Anaconda Metal Hose 

P. O. Box 791, Waterbury 20, Conn. 

Please send me more details about New Anaconda Type T4 Hose 
and Type T4 Fittings. 


|] 





YOU CAN COUNT ON FABRICATION TO 


YOUR SPECIFICATION 


WITH PETROCHEMICAL PROCESSING EQUIPMENT 


AT NEWPORT NEWS 


This reactor cap is made of molybdenum plate. Top courses are | 13/16" thick and the lower courses are | 9/16" thick. 


Newport News is famous for the painstaking care 
that goes into every step of the fabrication of heavy 
process equipment for the petrochemical industry. 


A separate, fully equipped shop specializes in the 
production of all types of pressure vessels and 
process equipment. Rolls, ovens and other machinery 
can handle plates up to 5 inches thick. Qualified 
staffs of engineers and technicians backed up by 
hundreds of skilled workmen use the most advanced 
techniques to produce vessels to all specifications. 
The 225-acre Newport News plant also contains a 


foundry capable of producing individual castings up 
to 100,000 pounds, forge facilities that can process 
units weighing as much as 48,000 pounds and ma- 
chine shops equipped to mill pieces up to 42 feet 
in diameter. 


Use the men, the methods and the machines of 
Newport News for your next project. Learn how 
Newport News can produce your needs... 
time and to: specification. Write today! 
Newport News 


SHIPBUILDING AND DRY DOCK CO. 
NEWPORT NEWS, VIRGINIA 
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BJ Process Pumps 


The ability to keep on stream is the real fest of a process 
pump. Under continuous operation with corrosive 

or toxic fluids, extreme temperatures and other rugged 
conditions, it’s the quality pump that pays off with 

long, dependable service. 

Byron Jackson’s quality comes from sound basic 

design, careful construction, and the backing of a quality 
manufacturer. BJ’s complete line of process pumps 

puts the right pump on your job — and BJ’s 

quality keeps it there! 


Single and double stage models available... capacities 
to 5,000 GPM, heads to 1,900 feet, temperatures 
from --320 to 800°F. 


BYRON JACKSON PUMPS, INC. 


SUBSIDIARY OF BORG-WARNER CORPORATION 
P.O. Box 2017-A, Terminal Annex 
Los Angeles 54, California 
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Eagle-Picher’s “‘precision-finish” is one of EAGLE-PICHE R 


the most important insulation develop- 
i V SUPERTEMP 


Highly efficient, all-purpose block that is 


practically dustless. BLOCK hd SO LATION 


Great structural strength! Meets rigid de- 
mands for long-lasting block able to with- Eagle-Picher produces a complete line of industrial insulations 
stand wide temperature range up to 1900 F. for all temperatures from below Zero to over 2000 F. 


Lightweight, easily installed! Easily cut to 
fit irregular areas—no special tools needed. we 
pagent rates Since 1843 


tontorms te 


Requires only minimum reinforcing. wor 
eS The EAGLE-PICHER Company 
Effectively resists steam and other mois- | pte cceated Dept. CE-1128 
ture! Does not disintegrate or lose thermal aie as Cincinnati 1, Ohio 
efficiency under heavy duty service. —— P 
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JOY CAN SUPPLY THE COMPRESSORS YOU NEED 


Joy can supply a compressor with the exact perform- 
ance characteristics and physical configuration to 
meet your requirements, no matter how large or how 
small. Standard models are available, or Joy Turbo- 
dynamics engineers can design to your specifications 
in any size of compressor—either centrifugal or axial- 
flow types. 

Compactness and efficiency are achieved in all Joy 
dynamic compressors through high stage perform- 
ance. Advanced aerodynamic concepts and modern 


AIR MOVING EQUIPMENT FOR ALL INDUSTRY 
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metallurgy have contributed to designs which pro- 
vide the maximum of compressed air or gas for power 
consumed and floor space occupied. 

Joy Axial-flow and Centrifugal Compressors will 
prove the most economical solution, whether you are 
compressing plant air, or process air or gas, at normal 
or elevated pressures and temperatures. If you have 
an air or gas compressing problem, check with your 
Joy representative or write for our bulletin “Joy 
Turbodynamics.” 


Joy Manufacturing Company 
Oliver Building, Pittsburgh 22, Pa. 


In Canada: Joy Manufacturing Company 
(Canada) Limited, Galt, Ontario 
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NEW SUTORBILT 
SERIES 3200 
BLOWERS DELIVER 
HIGHER VOLUMES 
IN HEAVY DUTY 
SERVICE 





The toughest high volume air and gas handling jobs are easily handled by 
new Series ‘‘3200’’ Sutorbilt lobe-type rotary positive blowers and gas 
pumps. One-piece shafts, precision machined helical timing gears and the 
special Sutorbilt timing hub are just some of the features carefully 
engineered into these new units for continuous, heavy-duty service and 
low maintenance operation. 


Rated from 800 to 20,000 cfm at pressures from 2 to 10 psi, this new line 
is available with timing gear diameters from 10’ to 22”. Standard 
equipment includes machined sub-bases, a reversible oil pump with an 
oversized sump that eliminates an oil cooler at ambient temperatures up 
to 125°F and lip-type oil seals (mechanical seals in gas and vacuum 
pumps) that effectively prevent leakage or gas contamination. 


Write today for your free copy of illustrated bulletin giving complete 
specifications, Department A. 


Representatives in principal cities. Consult your classified telephone 
directory. 


CORPORATION, 2966 EAST VICTORIA ST. » COMPTON, CALIF. 
SUBSIDIARY OF FULLER COMPANY e@ CATASAUQUA, PA. 
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DESIGN 
WITH WELDED 
TUBING 


WELDED STAINLESS TUBING AND PIPE in antibiotics production 
DIMENSIONALLY UNIFORM for precision fabrication + 
SOUND, SMOOTH SURFACES—easy to clean! f 


Welded tubing of tough stainless steel is a designer’s 
dream for pharmaceutical applications. Here is where 
elaborate networks for transfer piping call for all of 
welded tubing’s advantages . . . predetermined uni- 
formity of wall thickness . . . consistent roundness 
... smooth, readily cleaned surfaces, inside and out. 

These inherent qualities confer ease and speed in 
complex fabrication. Welded steel tubing is adapta- 
ble to all types of fittings. Every type of joint can 
be produced. Forming is precise because welded 


tubing is dependably accurate in dimension in every 
size, length after length. 

Complete design data is available to you from 
FSTI headquarters. Ask for comprehensive Bulletin 
8591 . . . and for assured application satisfaction, 
specify welded tubing from a quality tube producer. 


rm), WELDED STEEL TUBE 
INSTITUTE, INC. 


“604K Hanna Building, Cleveland 15, Ohio 


: Armco Steel Corp. « The Babcock & Wilcox Co., Tubular Products Div, « The Carpenter Steel Co., ey Tube Div. « Clayton Mark & Co. e Damascus Tube Co. « Jones & Laughlin Steel Corp, 


Tube Div. « National Tube Div., United States Stee! Corp. « Ohio Seamless Tube Div, of 


‘opperweld Steel Co. « Republic Steel Corp., Steel and Tubes Div. « Revere Copper an 


Brass Inc., Rome Manufacturing Company Div. * Sawhill Tubular Products, Inc. « Southeastern Metals Co. ¢ The Standard T i 
Steel Co. of America « Union Steel Corp. ¢ Van Huffel Tube Corp. e Wall Tube & Metal Products Co, : Ee rer ee Cone © Toeee pene Oe, Ste. aun 
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9 i A y 
4.0,000,000,000 dollar investment relies on Buell 
In a fluid cat cracker an efficient catalyst recovery system is an 
essential part of the refining process. Improper functioning of the 
recovery system would require a complete shutdown of operations. 
In this critical service 80% of our cat cracking capacity relies on 
Buell Cyclone Systems. Dust recovery and control is vital to many 
other industrial processes. If sound economics demands continuous 
Pe hg 9 operation of your process, make sure 
if you can’t afford a shutdown... ry ssfeguart your investment with 
Buell-Norblo equipment. It’s designed for continuous service without 
interruption. Buell Engineering Company, Inc., Dept. 
12-K, 123 William St., New York 38, N. Y. Northern 
Blower Division, 6411 Barberton Ave., Cleveland, 0. busll 
e Electric Precipitators ¢ Cyclones « Bag Collec- 
tors « Combination Systems ¢ Fans e Classifiers 
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No. 1... when you specify “Jenkins” 
you get not merely “Ni-Resist” metal 
but you get Type 2 Ni-Resist Cast 
Iron! That affords extra resistance to 
acids, salt and alkaline solutions, sea 
water, brine and other corrosive and 
erosive fluids, vapors or gases. It is 
copper-free and will not contaminate 
or discolor the materials controlled. 


Type 316 Stainless Steel is used for the 
wedge, spindle and other trimmings 
to give you a combination of metals 
which have remarkable ability to with- 
stand destructive service. 


No. 2... you get all the excellence 
which the Jenkins Diamond trade- 
mark has represented for nearly a cen- 
tury. The superior design and construc- 
tion are visible here. Equally impor- 
tant superiorities which show up only 
in the records of long service and low 
maintenance are the close grain and 
high density of Jenkins castings ... the 
precision of Jenkins machining... the 
rigid inspection and testing which every 
Diamond-marked valve undergoes. 

It costs no more to buy Ni-Resist Gates 
made by Jenkins. And, it may cost 
much less to USE them. Write us, or 
ask your Jenkins Distributor for infor- 
mation folder No. 205. 


eS | 
JENKINS 


LOOK FOR THE JENKINS DIAMOND * 


VALVES == 


| 





Sold Through Leading Distributors Everywhere 


You extend valve life 
in Corrosive and Erosive services 
TWO WAYS when you 


Specify for 


SE CEMKcmecliictorm cele 


FRERGERTE 


UL 
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1 Bronze yoke bushing nut 
Handy grip iron wheel 
Bronze yoke bushing 
Iron yoke cap with zerk fitting 
for lubricating bushing 
Steel yoke cap bolts and nuts 
TYPE 316 STAINLESS STEEL spindle 
NI-RESIST CAST IRON, TYPE 2, yoke 
Bronze eye bolt nuts 
Malleable iron gland flange 
Steel gland eye bolts 
Steel gland lug bolts and nuts 
TYPE 316 STAINLESS STEEL gland 
Teflon impregnated asbestos packing 
TYPE 316 STAINLESS STEEL 
bonnet bushing 
NI-RESIST CAST IRON, 
TYPE 2, bonnet 
Steel bonnet bolts and nuts 
TYPE 316 STAINLESS STEEL 
spindle ring 
Asbestos gasket 
TYPE 316 STAINLESS STEEL 
wedge pin 
NI-RESIST CAST IRON, TYPE 2, 
through-port body 
TYPE 316 STAINLESS STEEL 
solid I-beam wedge 
TYPE 316 STAINLESS STEEL 
seat rings 


JENKINS BROS., 100 Park Avenue, New York 17, N. Y. 


Send folder No. 205 describing Ni-Resist Gate Valves 
Name & Title 
Company 


PN OGE os. incite ons 
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Built to withstand highly corrosive fluorine-contaiming gases, 
Monel nickel-copper alloy porous sintered filter elements 


awe ee 


oe 


® 
id 
pee 
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are lowered into shell. Entire unit, including housing was 
constructed by Purolator Products, Inc., Rahway, N. J. 


Filters most corrosive element known 
...with porous sintered Monel 


This filter reclaims solid particles 
from a gaseous stream containing 
fluorine — the world’s most reactive 
element. It’s made of porous sintered 
Monel* nickel-copper alloy, stands up 
in fluorine service much longer than 
filters of other materials. Housing 
and cover are Monel, too. 

Porous metal filters of Monel and 
other Inco Nickel Alloys are proving 
invaluable wherever corrosion, cyclic 
shock, heat or radioactivity must be 
reckoned with. They’re made with 
pore sizes from 50 down to 0.2 mi- 
crons, + 10%. 


For high-temperature filtering . . . 
particularly above 1000°F, porous 
sintered Inconel* nickel-chromium 
alloy is used ... for filtering such 
materials as molten sodium and 
potassium and removiug catalyst 
particles from gaseous products of 
catalytic cracking units. 


For low-temperature filtering . 
handling liquid helium, liquid oxy- 
gen. Here, porous Monel alloy and 
Nickel stand up where glass or cellu- 
lose fibers break up... retain useful 
properties even below minus 450°F 


In many areas of the expanding 
nuclear industry, Inco Nickel Alloys 
provide useful combinations of cor- 
rosion resistance, strength at both 
low and high temperatures, good 
thermal and electrical properties. 

Our new booklet ‘‘Handling 
Fluorine and Fluorine Compounds 
with Inco Nickel Alloys” shows 
many industry-proven applications. 


Yours for the asking from Inco. 
*Registered trademark 


The International Nickel Company, Inc. 
67 Wall Street she, New York 5, N. Y. 


MONEL. 
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RESERVED 


FOR THE ENGINEER 
CONCERNED WITH 
DESIGNING SAFE, 
DURABLE, 
FLEXIBLE LINES 


Send for your copy of 
“FACTS YOU SHOULD KNOW 
ABOUT SWIVEL JOINTS” 


FACTS 


You SHOULD KNOW ABOUT 


SWIVEL JOINTS 


Written by engineers and well illustrated, this file contains a wealth of useful 
information on the application of swivel joints in line design. You'll find facts 
and figures on torque, geometric characteristics, thrust and radial loads. There’s 
information on how to approach design problems and a quick comparison 
between swivel joints and other flexible devices. And, you'll find a group of 
actual installation reports with diagramatic drawings showing how the swivel 
joints were applied in the system. Be sure you have a copy of “‘Facts you should 
know about Swivel Joints” in your possession. Write Chiksan for your file today. 


SSSSSSSSESSSESESESSESESSSESHESESHSSSEHESSHSEHESEHEHEHHESHSEHESHEHEEHEHHHSHEHEHEEHEEE 


CHIKSAN COMPANY, 300 North Brea Bivd., Brea, California 
Please send me a copy of “Facts you should know about Swivel Joints.” 


NAME. 
COMPANY. 
ADDRESS 


ci peti cd salt 
#60-53 
o A SUBSIDIARY OF FOOD MACHINERY AND CHEMICAL CORPORATION 


CHIKSAN COMPANY —Brea, California © Chicago 5, Ill. © Newark 2,N.J. © Divisions: Chiksan International, Hamer Valves, Weco © Subsidiary: Chiksan of Canada Ltd. 
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Shop view of package heating and cooling unit for nuclear test- [Ry Package units have been supplied for nu- 
ing, using Dowtherm as the heat transfer medium. It is installed clear test facilities. Here is a shop assembled 
in a radio-active location, with maximum precautions to insure [> test loop to be installed in a nuclear reactor. 
trouble-free service. : The unit is designed to handle carbon. diox- 
ide gas to 1500°F and 550 PSIG, with some 
unique equipment designs for high tempera- 
ture heating. Control panel and some acces- 
sory equipment not shown. 


RECENT cpeciAl -oyipMENT 


Fabricated by... 


FOR NUCLEAR PLANTS, MISSILE FUELS 
AND HIGH TEMPERATURE PROCESSING 





—- Fluid bed calciner for handling liquid nu- 
; . : clear wastes. Heat supplied by a Struthers 
A portion of a silver lined bs Wells fired heater, using liquid metal as the 
job for special rocket fuel transfer medium at 1500°F. Other liquid 
processing. A direct fired oh metal systems have been supplied for opera- 
heater, exchanger and pip- jj tions at 1800°F, with higher temperatures 
ing were supplied for opera- under consideration. 
tion at 1200°F. te 


Special equipment designed for test loop 
Drain cooler for a boiling water reactor at a leading nuclear test shown in the photograph above. The unit 
facility; steam generators and other equipment were also sup- on the left is constructed of Hastelloy X, 
plied. Other nuclear equipment being handled includes the main with electric heating through indirect heat 
sodium exchanger for a major reactor installation. transfer medium. 3 


For excellence in design and fabrication of any special processing equip- 
ment, take advantage of Struthers Wells unmatched facilities and experience. 


STRUTHERS WELLS CORPORATION 


PROCESS EQUIPME DIVISION WARREN, PENNA 





Top news stories and what they mean to CPI technical decision makers 


Chementator 


Molten-salt reactor scaled up 
to pare down power costs 


AEC will build a $4-million molten-salt reactor 
experiment (MSRE) at the Oak Ridge, Tenn., 
Natior . Laboratory in another attempt to cut 
the now-prohibitive costs of atomic power. The 
program is an outgrowth of AEC’s work with 
compact, high-temperature, high-power-density 
reactors for the nuclear aircraft propulsion pro- 
gram. 

Molten-salt reactor design is potentially 
more efficient than conventional reactors because 
of its high operating temperature (1,125 F.). And 
since the fuel is in solution, no fabrication of fuel 
elements is needed and continuous removal of 
fission poisons is possible, improving neutron 
economy. 

MSRE is being designed as a 10,000-thermal- 
kw. reactor, although routine operation will be 
about 5,000 kw. It will have a cylindrical 
graphite core about 4.5 ft. dia. and 5.5 ft. high. 
Columns of graphite will extend the full height 
of the core. Molten-salt fuel — a solution of 
lithium-7, beryllium, uranium, zirconium and 
thorium—will be pumped through 600 channels 
in the graphite. Heat will be removed in a 
primary heat exchanger that will use a mixture 
of lithium and beryllium fluorides as the coolant. 

Reactor core will be housed in a pressure 
vessel made of Inor-8, a high-temperature nickel- 
base alloy containing molybdenum and chromium. 





Plans revived by British for 
international patent system 


The British government has started negotiations 
with other European countries in hopes of es- 
tablishing an international patent system. The 
Common Market countries have already said that 
they intend to establish a common patent sys- 
tem, but this would only cover part of Europe. 
Aim: to iron out differences in the patent laws 
that now exist in countries that are members 
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of the basic international patent agreement, so 
that a single patent would have equal validity 
in all countries. 

A spokesman for the U. S. Patent Office tells 
CE he doesn’t expect that this move to unify the 
West European patent system will have much 
effect on U. S. inventors—for the present. Simi- 
lar programs have been proposed in the past but 
have always bogged down in the individual 
countries’ reluctance to give up jurisdiction over 
laws affecting their own citizens. 

The present international agreement has two 
main provisions that apply to U. S. inventors. 
The first guarantees that an inventor applying 
for a patent in another country must receive the 
same treatment as a national of that country. 
Second proviso allows an inventor to apply for a 
patent in another country within one year of 
receipt of his patent in the U. S. and have the 
second patent predated to the date of the first 
patent. 





U.S. Steel attacks ASME code 


for 9-Ni steel equipment 


Starting with a dramatic demonstration at its 
Fairless Works that included blowing up vessels 
filled with liquid nitrogen at 2,000 psig., U. 8S. 
Steel has launched a frontal attack on the ASME 
unfired pressure vessel code for 9%-nickel steel. 
USS’s contention: welded vessels fabricated from 
this steel for low-temperature service do not have 
to be stress-relieved as the code presently re- 
quires. 

Behind agitation for the code change is a 
battle that has been going on between 9-Ni 
steel (developed by Inco) and aluminum for 
cryogenic service below —150 F. To date, alumi- 
num has cornered the bulk of the cryogenic equip- 
ment market (total sales of 9-Ni steel in 1958-59 
were only about 1,000 tons). But Chicago Bridge 
& Iron says that welded 9-Ni steel vessels are 
10% cheaper than aluminum vessels—if the ex- 
pensive stress-relieving step is omitted. And in 
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LIGHT 


exactly } 


where a , ME i ’ | ‘ Explosion-Proof 


Lighting Fixtures 
in ClassI, 


you | 4 7 Es 
need it... : 


regardless of surrounding atmosphere ! 


When there’s something in the air — explosive gases, ignitible dusts, 
corrosive fumes — Crouse-Hinds has exactly the light to give 
you lighting exactly where you need it — with complete safety! 


Lighting that’s safe to operate in explosive concentrations of acetylene... 
hydrogen . . . gasoline vapors . . . organic, inorganic or metallic dusts. 
Lighting that stands up under the corrosive attack of acids, salts, alkalis. 


What kind of lighting do you need: Bench... area. . . flood? 
Incandescent . . . fluorescent ... mercury vapor? Permanent... portable? 


You'll find them all in the Crouse-Hinds catalog. It’s the only place you'll 
find lighting for every Class and Group under the National Electrical Code. 


Ask your Crouse-Hinds Distributor. 


Crouse-Hinds Dust-Ignition-Proof Lighting Fixtures in grain elevator — a Class IL, Group G location 


Crouse-Hinds 
Vaportight 
Lighting Fixtures 
in a corrosive 
outdoor location 


OFFICES: Atlanta Baton Rouge Birmingham Boston Buffalo Charlotte Chicago Cincinnati Cleveland Corpus Christi Dallas Denver Detroit Houston Indianapolis Kansas City 
Los Angeles Milwaukee New Orleans New York Omoho Philadelphia Pittsburgh Portland, Ore. St.Lovis St. Paul Salt Lake City San Francisco Seattle Tulsa Washington 
RESIDENT REPRESENTATIVES: Albony Baltimore Reading, Pa. Richmond, Va. 

Crovuse-Hinds of Canada, Lid., Toronto, Ont. Domex, Mexico City, D.F. Peterco, Sao Paulo, Brazil 
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case of fire, say engineers, the steel vessels have 
greater structural integrity. 

Viewing the tests in which unrelieved 9-Ni 
steel vessels were tested to destruction were rep- 
resentatives of the ASME, Coast Guard, Mari- 
time Board and other code bodies from the 
U. S., Canada and Europe. General reaction 
to the tests: changes requested by USS will be 
adopted after formal application has been made. 





Tidewater Oil will be the second li- 
censee of CalResearch’s Isocracking 
process, following Standard Oil of 
Ohio. To be built at Tidewater’s Avon, 
Calif., refinery, the $20-million instal- 
lation will include a 20,000-bbl./day 
Isocracker and 50-million-cu. ft./day 
hydrogen plant. 





More details revealed on 
new direct aluminum processes 


Although Pechiney and Ugine have disclosed 
virtually no information about the 5,000-ton/yr. 
aluminum-from-bauxite plant they are building at 
Nogueres, France, British patent 842,726—issued 
to Pechiney—provides some details on the process 
to be used. 

Briefly, it involves reaction of bauxite with 
carbon and nitrogen to form aluminum nitride 
(AIN) followed by thermal dissociation of the ni- 
tride to form aluminum and nitrogen. This tallies 
with Pechiney’s statement that its process in- 
volves “two-stage carbothermic reduction of 
bauxite.” Process resembles Aluminium Ltd.’s 
direct route, which depends on formation and 
dissociation of aluminum monochloride (Chem. 
Eng., Oct. 17, p. 90). 

Key to Pechiney’s process is a multistep con- 
densation system that avoids contamination of 
the aluminum product. Aluminum nitride always 
contains some unreacted carbon and alumina. 
During thermal decomposition, these two im- 
purities form aluminum cyanide (AICN) and 
aluminum suboxide (Al,O), which in turn react 
with aluminum vapor to form undesirable side- 
products. 

In an example cited by Pechiney, a nitride 
charge containing 93.5% AIN, 6% Al.O, and 
0.5% C is heated to 3,100 F. at 0.5 mm. Hg ina 
crucible lined with molybdenum carbide. Reac- 
tion vapors are conducted through a perforated 
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graphite trap, heated to 1,500 C., which converts 
AICN into Al,C; and AIN sinters. Vapor contain- 
ing Al and Al.O enters a cylindrical chamber with 
a water-cooled condenser at 2,300 F. in the center. 
Aluminum liquid condenses at the center while 
the Al,O decomposes to finely divided Al powder 
and aluminum oxide, on walls that are held at 
about 2,000 F. 

Liquid metal collected is 99.4% pure with 
0.18% Fe and 0.44% Si. Aluminum recovered 
is 84.3% of the combined aluminum in the 
nitride; recovery can be boosted to 86.7% by 
further extraction of aluminum from the carbide 
sinters in the trap. 





Nutrilite Products and _ Pennsalt 
Chemicals are joining forces to be- 
come the second manufacturer of bi- 
ological insecticides. Nutrilite has re- 
ceived U. S. Dept. of Agriculture 
clearance for its Bacillus thuringiensis 
Berliner—the same microbe that is 
used by Bioferm Corp. (Chem. Eng., 
Oct. 3, p. 42). 





CPI bucks industrial trend, 
boosts capital spending plans 


The chemical industry plans to spend $1.64 bil- 
lion on capital improvements in 1961, according 
to a just-released McGraw-Hill survey. This is 
up 2% from the estimated $1.61 billion spent in 
1960. Petroleum and coal products will lay out 
$2.52 billion in 1961, an increase of 3% over the 
estimated 1960 figure. 

Both chemicals and petroleum appear to 
be in better shape than the rest of the manufac- 
turing industries. The survey shows that capital 
spending in 1961 for all manufacturing will be 
only $31.5 billion, 3% less than is being spent 
this year. Capital expenditures for 1960 are sig- 
nificantly lower than the plan indicated in the 
McGraw-Hill survey last spring (Chem. Eng., 
June 13, p. 90). Many firms have stretched out 
this year’s spending plans into 1961. 

Although burdened with excess capacity 
(chemicals are operating at 77% of capacity, 
petroleum refining at 83%), chemical process in- 
dustries are boosting cash outlays primarily to 
modernize obsolete facilities. In addition to 
lowering operating costs through these improve- 


(continued on page 72) 
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new P-K solids-processor* performs up to 


10 solids processing 
operations = 


. ¢ 





*Potented ond Patents Pending 


1. Precision gentle blending 
2. Intensive blending 
3. Liquid-solids blending 
4. Granulation of solids 
5. Vacuum drying of solids 
6. Coating of solids 
7. Heat sterilization of solids 
8. Gas sterilization of solids 
9. Chemical reaction of solids 
10. Heating or cooling of solids 
(Many of these operations can be performed under vacuum ) 
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The P-K Solids Processor gives you many exclusive opportunities for savings — 
in quality control, equipment, time, manpower, space. It not only combines vacuum 
drying and liquid-solids blending in one fully packaged unit for the first time, but it also 
performs in a simple sequence more operations in a single unit than ever before possible. 


DRY BLENDING— With this latest P-K ‘“T'win-Shell” development you can tumble solids 
to give gentle precision blending. This may be done under vacuum or atmospheric 
conditions, in inert or sterilizing gas, with heat in jacket up 200°F., or with cooling 
through jacketed shell. If required, intensifier bar action breaks up agglomerates or 
gives uniform dispersion of difficult materials such as pigments. 


LIQUID DISPERSION, GRANULATING — You can disperse controlled amounts of liquid 
uniformly into solids. Fluids of any viscosity can be handled. 

Dispersion can be sufficiently intimate to provide a lump-free powder. Or you 
can regulate it to produce granulations of controlled size. As in dry blending, you can 
conduct these steps under vacuum or atmospheric conditions, in inert or sterilizing gas, 
or with cooling or heating through jacketed shell. 


VACUUM DRYING — You can use the P-K Solids-Processor to vacuum dry heat sensitive 
materials. A separately actuated agitator speeds drying to a finished fine powder or con- 
trolled granule. In final stages of drying, direct hot air or gas can be introduced. 

All P-K Solids-Processor systems are completely packaged. Available in stand- 
ardized models with charge capacities from one to fifty cubic feet. 


PRE-TEST SERVICES — A production model of the new Solids-Processor is available for 
pre-testing at our Pre-Test Laboratory in East Stroudsburg. Standard, intensifier and 
liquid-solids ““Twin-Shell” Blenders are also available . . . as are packaged vacuum 
tumble dryers (conical type) and ribbon blenders. 

Using your materials, P-K engineers can demonstrate things impossible to see 
without pilot study... work out subtle variables in blending, granulating, drying... 
indicate scale-up results and operational procedures . . . and predict savings in materials, 
labor, investment. 

You'll gain the most by making the trip personally to East Stroudsburg. Your 
guidance will be helpful. If you cannot make the trip, send your materials. 

Ail P-K equipment is completely described in P-K’s new 
process catalog No. 16-P. For your copy or to make pre-test arrange- 

A ments, write or phone George Sweitzer 
at Stroudsburg, Hamilton 1-7500. 


a 


Patterson (a) Kelley 


. | Chemical and Process Equipment Division 
| q | 112 Burson Street, East Stroudsburg, Pa. 
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ments, both chemicals and petroleum are ex- 
pecting a 3% rise in sales volume in 1961. 

Other highlights of the survey: manufac- 
turers plan to spend $14 billion for new plants 
and equipment next year—3% less than this 
year’s investment. These companies already have 
plans to spend almost an equal amount in 1962. 
Manufacturers were operating at an average of 
79% of capacity at the end of September, con- 
siderably below the desired level of operation. 





National Labor Relations Board has 
charged that Sperry Gyroscope ille- 
gally gave financial aid and other en- 
couragement to the group seeking to 
decertify Sperry’s engineering union. 
In the vote held Sept. 8, union was 
defeated 1,724 to 1,509 (Chementator, 
Oct. 3, p. 35). 





Coal and atom make up, will work 
together on gasification scheme 


The coal industry’s reactionary viewpoint on nu- 
clear developments may moderate before long if 
recent action by the Bureau of Mines bears fruit. 
In a joint effort with AEC, BuMines will attempt 
to overcome the consistent failure of coal to be 
a commercially successful source of synthesis gas. 

Starting with a coal-waver slurry, the 
BuMines-AEC team proposes to achieve essen- 
tially complete gasification in a special heat ex- 
changer. Heat will come from a nuclear reactor 
via helium circulating at 2,500 F. Yield is ex- 
pected to exceed that obtained by methods that 
require combustion of some of the coal feed to 
produce heat; almost all of the carbon in the coal 
becomes gasified into the carbon monoxide-hy- 
drogen-methane mixture. 

To date, components of the system have 
undergone individual evaluation. CE has learned 
that the helium recirculation system (using in- 
duction-heated graphite balls to simulate reactor 
elements) has operated continuously for over 
1,000 hr. at the desired temperature and pressure 
(250 psi.). And a single tube exchanger at 1,800- 
1,900 F. has successfully gasified coal slurry. 
Indications point to best results with highly re- 
active, lower-rank coals, such as lignite or soft 
bituminous, that will gasify at lower tempera- 
tures than the higher-rank material. 

Under the joint setup, BuMines and AEC 





will combine the various process steps into an 
integrated pilot plant, probably at the BuMines 
Appalachian Experiment Station, Morgantown, 
W. Va. Only then will they know how well 
cermets and high-alloy steels can withstand the 
rugged conditions in the heat exchanger. 





French process claims economical 
conversion of HCI to chlorine 


The Institut Francais du Petrole, Paris, says it 
has come up with a promising method for liquid- 
phase oxidation of HCl to chlorine, providing a 
way to upgrade the HCl byproduct of hydro- 
carbon chlorination reactions. To achieve the 
same goal, Monsanto is already using a newly 
developed De Nora electrolytic cell (Chem. Eng., 
July 25, pp. 63-66). 

The IFP process employs a nitric acid oxi- 
dizing solution at low temperatures and atmos- 
pheric pressure. Although IFP concedes the 
idea is not new, it says it has found a set of 
reaction conditions that prevent formation of 
byproduct nitrosyl chloride that can present 
serious corrosion problems. 

Nitric oxidation of HC] takes place at about 
140 F., producing overhead vapors of chlorine 
and nitrogen that IFP says can be separated by 
distillation. Water is also produced, diluting the 
oxidizing mixture. The institute claims to have 
gathered all the necessary data for a 1-ton/day 
pilot unit. It will not pilot the process itself, 
however, because the regeneration and recycle 
of the oxidizing solution will have to be designed 
for the eventual user of the process. 

Several regeneration schemes are possible, 
says IFP. Briefly, the recovered acid solution has 
to be fractionated and recycled. Nitrogen dioxide 
can also be reabsorbed to regenerate nitric acid of 
sufficient concentration for use as the oxidizer. 





Deadline nears for firms to 
start nuclear fuel reprocessing 


In an attempt to get the private industry pro- 
gram for reprocessing nuclear fuels off dead- 
center, the Atomic Energy Commission has noti- 
fied Davison Chemical that it can supply the firm 
with 50-75 days/yr. of fuel reprocessing business 
from government reactors. Davison needs about 
200 days/yr. business to make its proposed re- 
processing plant economical. 
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THE NEW MODEL Y thermometer is 
vapor pressure al ted ‘with a single 
jultiplying mech 

onstruction 

ic lens provides maximun 

readability. Has adjustable 

ed graduations. Sliding 


di. thy 


"¢ 


IMPORTANT 
ADVANCED FEATURES 


Raised graduations to reduce parallax error 
Adjustable bracket allows mounting varia- 
tions of 150 degrees on horizontal axis 

Case rotates 90 degrees in either direction on 
vertical axis 

Crowned acrylic lens for maximum light 
on dial 

Adjustable pointer 


Sliding union connection nut allows 3 to 15 
inches immersion. May be removed if not 
required 


TH 
Bb 
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AUTOLITE 


DIAL INDICATING 
THERMOMETERS 


Autolite thermometers are available in two time-tested 
Bourdon tube capillary thermal systems. Model S 
is solid liquid filled, and provides 270 angular degrees 
of evenly graduated arc. No delicate geared segments, 
pinions, hairsprings. Pointer action on a ratio of 1:1 
with Bourdon system. Exceptionally rugged move- 
ment withstands heavy vibration and shock. Long 
life and accurate temperature indication is assured. 

Model Y is vapor pressure actuated. Uses a single 
Bourdon tube and multiplying mechanism in all non- 
ferrous metal construction. Suitable for a variety of 
installations. 

Autolite also has its new Model B bi-metal ther- 
mometer incorporating many features of Models S 
and Y, but employing a thermostatic bi-metal helix 
sensing element. Stainless steel stem and connection 
nut. Waterproof, non-ferrous case. Easy-to-remove 
crowned acrylic lens. Has adjustable pointer and 
raised graduations on dial. 


Send Today for Descriptive Literature 


E NEW MODEL 
i-metal thermom 
presented 

hrome-plated 





PF THE ELECTRIC AUTOLITE COMPANY 
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The firm, which has a large nuclear fuels plant 
at Erwin, Tenn., has just completed an extensive 
investigation of the technical and economic feasi- 
bility of a private reprocessing venture, in co- 
operation with five utility companies. Two of the 
utilities have indicated that they want to wait 
two years before committing themselves to co- 
operate in private reprocessing. But Davison says 
it has definite commitments from two others and 
tentative agreement from the fifth. After AEC’s 
offer to supply part of the production load, firm 
says it is “optimistic” that its program will 
achieve commercial success. 

AEC chairman McCone recently stated that 
he was still waiting for private industry to pre- 
sent reasonable programs for reprocessing since 
he dislikes government entry into this area. But 
he says the AEC has a “moral obligation” to 
provide reprocessing services, if private industry 
will not. And he indicated that by the first of 
the year the AEC may start its own big process- 
ing program. It recently awarded a several-mil- 
lion-dollar contract, for reprocessing fuel from a 
Hanford production reactor, to the government 
Savannah River plant at Aiken, S. C., after re- 
jecting bids from several private firms on the 
basis of cost. 





Kemmerer Coal Co. is building a coal 
carbonization demonstration plant at 
Quealy, Wyo., that will be “vastly 
different from other carbonization 
projects in the West.” But company 
will not reveal any further details at 
this time. 





Magnetic “football” brightens 
outlook for controlled fusion 


Scientists at the U. of Calif.’s Lawrence Radia- 
tion Laboratory have contained a fusion reaction 
for one thousandth of a second at a tempera- 
ture of 60 million F. Hailed as an “encouraging 
advance” in the quest for controlled thermonu- 
clear fusion, this is 1,000 times longer than the 
time it would have required for the deuterium 
plasma to have escaped the confines of its foot- 
ball-shaped magnetic chamber had the reaction 
been unstable. 

Although scientists emphasize that practical 
generation of power from fusion is many years 
away, this development has caused some ob- 
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servers to question the present direction of our 
atomic energy program. They point out that a 
recent AEC report on fossil fuels states that 
there will be little economic justification for 
atomic power before the year 2000. Since the 
power available from deuterium is much greater 
than that available from fissionable materials 
(because of the vast amounts of deuterium in the 
oceans), they ask why the AEC hasn’t paid more 
attention to the fusion program. 

The California results were achieved in a 
device called a multistage magnetic-compression 
mirror machine. Deuterium plasma is introduced 
into the apparatus and forced by pulsed magnetic 
fields into regions of high magnetic strength. 
The plasma is further heated and compressed 
at every step. At the completion of the se- 
quence, the ions are held in a football-shaped 
magnetic bottle. 





Research and development briefs 


Electrically conductive glass surfaces can be pro- 
duced by heating glass almost to the melting 
point, then applying stannic chloride, according 
to Soviet scientists. This treatment forms a thin, 
electrically conductive layer of stannic oxide that 
causes the glass to become slightly iridescent. 
Enough of the glass’ transparency is retained, 
however, to enable it to be used for windshields 
in automobiles and aircraft, which could be de- 
iced by passing a small current through the 
oxide layer. 


Aluminum-plating process for steel has been de- 
veloped at Wright-Patterson Air Force Base, 
Ohio. Liquid tri-isobuty] aluminum is introduced 
into the plating chamber as a vapor, then is de- 
composed at 500 F. Aluminum atoms are released 
and adhere directly to the low-carbon-steel base 
metal. Aluminum plating allows use of complex 
steel shapes in oxidizing environments at 500- 
1,000 F., lessens the danger of galvanic corrosion. 


An infrared microscope, said to be the world’s 
first, has been developed by Nippon Electric Co., 
Japanese affiliate of International Telephone & 
Telegraph. Infrared is able to penetrate sub- 
stances such as silicon and human body cells, 
which are impervious to visible light. NEC ex- 
pects to find first application for the device in 
silicon production, where it can reveal displace- 
ment lines, thus accurately estimate product 
purity. 
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FISHING 


... for interest in these 12 interesting new compounds from Ba AC 


Sulfur Tetrafluoride-Boron Fluoride Complex. (SF,* BF3) 
N, N-Dimethy! Sulfamy! Chloride. [(CH3;)2NSO.CI] 
Sodium-2-Chloroethane Sulfonate. (CICH2CH.SO;Na) 
Hydroxylamine-O-Sulfonic Acid. (H2NOSO,H) 

Duroyl Propionic Acid. (C,:,~(H;:;COCH,CH.COOH) 

2, 2-Dichlorobicyclo- (4,1,0) Heptane. (C7H; Cl.) 
2-Methylmercaptophenol. (CH;SC,H,OH) 
4-Methylmercaptophenol. (CH;SC,H,OH) 

Sulfamide. (NH.SO.NH,) 

Sulfuryl Fluoride. (SO.F.) 

Sulfur Trioxide-Pyridine Complex. (SO, « Pyridine) 
Methylene Sulfate. (CH.SO,)2 


Frankly, as yet we know very little about the uses for 
these new chemicals. We do have limited technical data 
on each which we’ll be glad to send you. We can also 
provide small laboratory quantities of most of them for 
your investigation. 


All of these new compounds have been prepared on a 
laboratory scale as a direct result of General Chemical’s 
broad research programs. They are not now available 
in commercial quantities, but we could supply such 
quantities if enough demand develops. 


Would you like to join our “fishing expedition”? 
If so, just attach the coupon to your card or company 
letterhead. 


Baker & Adamson Products 
GENERAL CHEMICAL DIVISION 
Allied Chemical Corporation 

40 Rector Street, New York 6, N.Y. 


Please send data on the following compounds: 

















Name 








llied | 
Pe GENERAL CHEMICAL DIVISION 


hemical | 40 Rector Street, New York 6, N. Y. 


Title 


r 
| 


Company. 





Address 





nee 5 


BAKER & ADAMSON® Fine Chemicals City. Zone___State 
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BUTYLENE GLYCOL GOES COMMERCIAL... 
... NEW POLYPROPYLENE PATENTS... 


... COORDINATED RESEARCH URGED 


First Commercial Output 
Slated for New Glycol 


Unit pictured above is a semi- 
works plant that produces 1,3-butyl- 


ene glycol at Celanese Corp. of 
America’s Bishop, Tex., chemical 
complex. This facility is the proto- 
type for a multimillion-dollar, 25- 
million-lb./yr. plant being built at 
Bishop that will be the first com- 
mercial producer of this glycol plas- 
ticizer. 

Construction on the new unit is 
expected to be completed during the 
first quarter of 1961. Process in- 
volves condensation of either acetal- 
dehyde or acetone plus formalde- 
hyde, then hydrogenation to the 
glycol; choice of raw material de- 
pends on market conditions. All 
three raw materials are made at 
Bishop via Celanese’s hydrocarbon 
oxidation process (Chem. Eng., Oct. 
17, p. 92). 

Butylene glycol’s major applica- 
tion is as a plasticizer for polyviny] 
chloride used in high-temperature 
insulation for electrical wires and 
easy-care furniture coverings. The 
chemical is also used in gasoline 
and lube oil additives, printing inks, 
textile lubricants and dyes. 


Polypropylene Patents OK’d by Japanese 


It looks as though the Japanese 
firm, Tokuyama Soda, is “home 
safe” with its spark-discharge poly- 
propylene process (Chementator, 
Oct. 3, p. 388). For the two-month 
publication-notification period, re- 
quired by the Japanese patent law 
following issuance of a patent, has 
expired without the filing by Monte- 
catini of an infringement claim. 

Crux of the new process is the 
method of preparing the catalyst. 
This is accomplished by discharg- 
ing sparks of high voltage (10,000- 
1,000,000 v.) between electrodes in- 
serted in a mixture of alkyl halide 
such as ethylene iodide, metal halide 
such as TiCl,, aluminum metal, alu- 
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minum alloy, or a mixture of alumi- 
num with other metals. 

Reaction is completed when 
sparks can no longer be discharged. 
Resulting catalyst is a crystal-like 
substance comprising 100 parts 
TiO, and 20 parts AICi,. The spe- 
cial crystal structure is said to in- 
crease stability of catalyst and cut 
polymerization time in half com- 
pared with conventional catalysts. 

In the meantime, Montecatini has 
decided to challenge another Jap- 
anese firm for infringing its pat- 
ents. It recently filed suit against 
Shin Nippon Chisso, a company 
planning to make polypropylene by 
the AviSun technique. 


Studies Begin on Motors 
For Giant Spacecraft 


Three firms have been picked by 
the National Aeronautics & Space 
Administration to make prelimi- 
nary design studies on solid-fuel 
boosters for vehicles weighing one 
to seven million lb. The companies 
are: Aerojet General Corp., Grand 
Central Rocket Co. and the Thiokol 
Chemical Corp. 

Grand Central is to study and 
design a solid-fuel first stage for 
vehicles in the one-million-lb. class, 
Thiokol a first stage for a vehicle in 
the seven-million-lb. class, and 
Aerojet will design stages for ve- 
hicles in both weight ranges. 





Is There Enough Purpose 
Behind U. S. Research? 


Martin Goland, president of 
Southwest Research Institute (San 
Antonio, Tex.) says the answer to 
the above question is “no.” In his 
annual report to SwRI trustees, 
Goland urged the U.S. to adopt a 
coordinated national policy to op- 
timize our research effort. 

Goland advocates setting up na- 
tional research institutes to acceler- 
ate research in particular branches 
of science. This would be one way 
to stimulate coordinated research 
leadership and to break down some 
of the barriers of traditional think- 
ing. “Let’s hope that the next few 
years will see the emergence of an 
effective national policy that will in- 
corporate the same creative think- 
ing that characterizes science it- 
self,” Goland declares. 

The 41-year-old SwRI president 
is also head of a National Aeronau- 
tics & Space Administration Com- 
mittee and consultant to the House 
Committee on Science and Astro- 
nautics. 
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Liquid oxygen for steel companies in the Pittsburgh area is supplied by Air Product’s 200-ton/day central plant. 





OXYGEN KEEPS STEEL IN TURMOIL 


Changes in blast furnace and open hearth 


operations mean that the steel industry will be 


consuming even more oxygen. 


The revolution in steelmaking, 
brought about by the entrance of 
the chemical engineer into the steel 
plant, is still very much alive. 
Latest area under attack: the blast 
furnace, which has resisted sub- 
stantial change for many years. In- 
jection of oil or natural gas along 
with oxygen promises to cut coke 
consumption and costs per ton of 
molten iron produced while boost- 
ing blast furnace productivity as 
much as 35%. 

In the refining of molten iron to 
steel, the trend is still to more and 
more oxygen. A spokesman for 
Linde Co., for example, notes that 
“while our oxygen sales have tra- 
ditionally been tied to steel output, 
this year our sales to steel are 78% 
of ‘normal’ while steel is down to 
55% of capacity.” This is attrib- 
uted to two factors: (1) steel com- 
panies are realizing they can cut 
costs as well as boost production by 
using oxygen blowing in open 
hearth furnaces; (2) facilities 
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geared to use of oxygen are more 
competitive and are operating at 
higher levels than older units. 

> Beehive in the Blast Furnace— 
Four companies have made recent 
public announcements about their 
studies on blast furnace improve- 
ment: Colorado Fuel & Iron, Pitts- 
burgh Coke & Chemical, Linde Co. 
and Esso. ‘ 

These investigations have cen- 
tered on two factors. First, all of 
the reducing action and heat in the 
blast furnace is supplied by rela- 
tively expensive ($16-22/ton) met- 
allurgical coke. By injecting oil or 
natural gas along with the air blast 
at the bottom of the furnace, some 
of the heat is supplied by cheaper 
Btu.’s and there is some reducing 
accomplished. 

Second, blast furnace productiv- 
ity and coke savings are related to 
operating temperature; the higher 
the temperature, the greater the 
furnace efficiency. Easiest way to 
raise blast temperature: inject oxy- 


28, 1960 


gen along with the oil or gas fuel. 
Linde Co., which has developed a 
computer model of the blast furnace 
to aid these investigations (Chem- 
entator, Sept. 5, p. 48), has already 
run 15 studies on furnace improve- 
ments, has four more on the books. 
> Oil or Gas?—Potential fuel mar- 
ket in hot metal production is quite 
sizable (about 6,000 cu. ft. gas/ton 
metal) and competition between oil 
and gas is already appearing. 

Esso Research & Engineering 
says that it is working with Do- 
minion Foundries & Oil Co. to per- 
fect an oil-injection system for lat- 
ter’s new $10-million blast furnace 
in Hamilton, Ont. This is beHeved 
to be the first commercial furnace 
using supplemental oil fuel to cut 
coke consumption. 

Esso’s decision to participate in 
developing steel technology has 
been prompted, not only by the po- 
tential fuel oil market, but also by 
dwindling use of oil in open hearth 
furnaces as more operations switch 
to oxygen to reduce Btu. require- 
ment from outside fuel. 

Proponents of natural gas point 
out that fuel oil can also introduce 
sulfur into the iron product. And 
the advent of natural gas from Can- 


77 





INDUSTRY NEWS .. . 


Changing face of the steel industry .. . 


. .- Open hearths, by upping oxygen usage, are 
canceling advantages of basic oxygen steel con- 


verters. 


..- Blast furnaces, through fuel and oxygen injec- 
tion, will be increasing output 35% while cutting 


hot metal costs. 


.»» Oxygen sales will continue to climb. 


ada (reportedly at prices as low as 
28¢/1,000 cu. ft.) will put oil at a 
price disadvantage in at least the 
northern steelmaking centers. In 
the last analysis, however, eco- 
nomics of each specific installation 
will probably dictate the choice. 

> What Can Gas Do? — Colorado 
Fuel & Iron reports that it has just 
completed a series of successful test 
runs using natural gas injection in 
one of its blast furnaces at Pueblo, 
Colo. It finds that each 1,000 cu. ft. 
of natural gas saves 75 lb. of coke, 
results that are promising enough 
to warrant piping up its other three 
blast furnaces at Pueblo for nat- 
ural gas service. And the firm indi- 
cates that it will be going over to 
oxygen enrichment in the air blast 
during early 1961 in pursuit of even 
greater production and _ savings. 
CF&I uses a gas injection rate of 
about 4-5% that of the air flow rate, 
at an operating blast temperature 
of about 1,250 F. 

Pittsburgh Coke & Chemical—a 
merchant pig iron manufacturer— 
earlier had reported that it has cut 
coke consumption by 15% and 
boosted iron output 12% by inject- 
ing coke oven gas into the air blown 
into the bottom of its blast furnace. 
Estimated savings from PC&C’s re- 
vamped operation are about $2.10/ 
ton of hot metal produced. 
>» Where Oxygen Comes In—It’s 
estimated that steel industry’s oxy- 
gen consumption this year will 
average about 380 cu. ft./ton, up 
about 10 cu. ft./ton over 1959. (Op- 
erators who regularly use oxygen 
consume about 550 cu. ft./ton.) 
Just about all of this increase is 
accounted for by open-hearth and 
basic oxygen shop operations; the 
opening up of markets in all blast 
furnace operations represents a po- 
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tential for over $250 million worth 
of new oxygen capacity if each fur- 
nace uses 3,500 cu. ft./ton of metal. 
The estimated increase in produc- 
tivity would be the equivalent of 
several billion dollars worth of new 
blast furnace capacity. 

Continuing improvements in open 
hearth productivity call for more 
oxygen (and hot metal) also. One 
roof-blowing installation just in- 
stalled by Air Products for Cornig- 
liano in Italy, for example, uses a 
phenomenal 1,200 cu. ft. 0./ton 
steel, doubling furnace output to 
40 metric tons/hr. More typical in- 
stallations use 700-800 cu. ft. 0./ton, 
boost output by 25%. 

As evidence of the steel indus- 
try’s increasing reliance on oxygen, 
Air Products is currently building 
five new plants to supply a total cf 
2,130 tons/day oxygen to steel 
makers. Linde Co. is erecting a 
total of 13 plants for steel compa- 
nies with an aggregate capacity of 
3,470 tons oxygen/day. 
> Effects on Basic Processes — A 
combination of improvements in the 
open hearth and conditions in the 
steel business-today have dimmed 
somewhat the economic attractive- 
ness of the new processes. 

Recently, prices for scrap steel 
have plummeted to about $25/ton, 
making it advantageous for steel 
makers to run as much scrap as 
possible in their furnaces. Some 
producers are now running on 
100% scrap. The basic oxygen con- 
verters, however, can only tolerate 
about 20% scrap in the charge; the 
rest must be hot metal from the 
blast furnace, since no source of ex- 
ternal heat is available during the 
blow to melt the scrap. 

This limit on scrap usage has put 
the basic oxygen steel shops at a 


disadvantage from a cost stand- 
point. Lack of scrap flexibility, cou- 
pled with boosted open hearth pro- 
ductivity and lower costs, are known 
to have prompted at least one major 
steel producer to put off a decision 
to install a basic oxygen shop. 
>» What’s to Come—Several firms 
are hard at work trying to over- 
come the scrap limitation of the 
basic oxygen converter. Air Prod- 
ucts, for example, is proposing that 
its oxy-fuel lance (Chementator, 
June 27, p. 60) can provide the 
answer. Although it has made no 
commercial tests, Air Products as- 
serts that its lance, developed 
mainly for open hearths, can put 
enough heat into the oxygen con- 
verter to greatly boost scrap level. 
Linde is currently working with 
oxy-fuel burners to eliminate the 
need for checkers (air preheaters) 
on old open hearth furnaces. Re- 
sulting space savings will allow in- 
stallation of additional charging 
equipment so that the furnaces can 
run on heavy scrap loads during 
peak production periods, thus 
breathing new life into outdated 
units.—RAL 





Resin Scavenges Gold 
From Waste Streams 


A new application of ion-ex- 
change promises savings of $1-2 
million to the gold plating industry, 
via a recovery unit recently unveiled 
by Technic, Inc., Providence, R. I. 

Technic’s system, currently in 
commercial use by a Chicago plat- 
ing firm, is a closed-loop arrange- 
ment in which 100 gal./hr. water 
circulates between a rinse bath and 
a column packed with about 4 cu. ft. 
of an undisclosed synthetic resin. 
Plated object goes from a “drag- 
out” tank—a standard bath that 
provides initial rinsing—into Tech- 
nic’s bath. Water washes off last 
traces of plating solution, then 
passes through the column. When 
the resin is saturated with gold 
(after 3-12 mo. in typical commer- 
cial plating operations), it is either 
burned or treated with regenerat- 
ing solution to recover the gold. 
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Deliquefy under pressure 


and 
get 


High Purity, with the SHARPLES Super-D-Hydrator 


The Sharples Super-D-Hydrator is built for contamination-free processing, with the vital operating mecha- 
nisms located outside the process area. This exclusive feature provides three important benefits: / First, 
you can make adjustments without ‘‘breaking” into the pressure system. Second, contaminants such as 
hydraulic or lubricating fluids cannot leak into the process area. Consistent purity of the product is assured. 
And third, there’s no possibility of process material clogging or jamming linkages. Maintenance costs and 
downtime are essentially eliminated. / These are some of the reasons why the Super-D-Hydrator is being 
used extensively to deliquefy fine, compressable solids such as the polyolefins and other hydrocarbons... 
where volatile solvents are employed as the process liquor and-or the washing agent. / Put the high purity, high 
production of the years-ahead Super-D-Hydrator to work in your plant... its profit potential on the difficult 
pressure processing problems is being proved every day. Just contact your nearest Sharples sales office. 


SELAR PLL Scorro RATION 


Centrifugal and Process Engineers 
2300 WESTMORELAND STREET / PHILADELPHIA 40, PENNSYLVANIA 
NEW YORK: PITTSBURGH -CLEVELAND+ DETROIT+ CHICAGO HOUSTON + SAN FRANCISCO-LOS ANGELES- ST. LOUIS» ATLANTA 
Associated Companies and Representatives throughout the World 
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Four reactors, 63-ft. dia. by 62 ft. high, will consume 20% of Chicago’s sewage. 


PROCESS CONSUMES SLUDGE 
BY FLAMELESS COMBUSTION 


The unique flameless combustion 
process invented by Sterling Drug’s 
F. J. Zimmermann is back in the 
news. Long touted as a revolution- 
ary development in waste disposal, 
the process achieved its first com- 
mercialization for domestic sewage 
in the U.S. when a 3-ton/day plant 
went onstream in Wausau, Wis., 
consuming the sanitary waste of 
that city’s 60,000 people. 

But this is only the beginning. 
Two larger plants are already under 
construction, will be on line in 1961 
(Chementator, Nov 3, 1958, p. 47): 

e Wheeling, W. Va.—With a ca- 
pacity of 5.6 tons (dry wt.) /day 
sludge, this plant will serve a pop- 
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ulation equivalent to 100,000 per- 
sons. 

e Chicago—20% of the sludge 
for the entire Chicago area will be 
consumed by a plant rated at 200 
tons/day sludge. This huge instal- 
lation, serving about 2,000,000 
people, was authorized by the Chi- 
cago Sanitary District after suc- 
cessful performance of a 2-ton/ 
day pilot operation conducted 
jointly with Sterling. 

Principal advantages claimed for 
the Zimmermann process as a waste 
destroyer are: 

¢ No odor or air pollution, since 
oxidation takes place in water. 

¢No preliminary dewatering 
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or subsequent burning of the resi- 
due. 

e All 
pumping. 

¢Small volume of residue to 
be handled. 

«Minimum land area required 
for installation. 

e Lower cost than conventional 
units, 

Originally patented as a process 
for destroying industrial wastes, 
the process already has a foothold 
in the pulp and paper industry. A 
40-ton/day unit cleans up waste 
from the Hammermill Paper Co., 
Erie, Pa., and another plant is just 
coming onstream at the 500-ton/ 
day Aktieselskapet Borregaard pulp 
mill at Sarpsborg, Norway. 

The Norwegian installation 
points up the strong point of the 
process: with the right waste 
stream, it can generate more energy 
than is needed to keep the operation 
going. Previously, Borregaard 
dumped waste into a convenient 
fiord, had no pollution problem and 
no byproduct to recover. The Zim- 
mermann process will recover 80% 
of the waste’s heating value—a 
tidy 220,000 Ib./hr of 150-psi. satu- 
rated steam. In oil-importing Nor- 
way, this represents a saving of 
about $1 million/yr. on the plant’s 
fuel bill. The installation cost 
about $3 million. 
> What’s It All About?—The Zim- 
mermann Process (Chem. Eng., 
Aug 25, 1958, p. 117) operates on 
the principle that organic matter 
can be oxidized while it is aqueously 
dispersed, under sufficient pressure 
and temperature. 

Critical difference between this 
process and conventional combus- 
tion lies in the temperature at 
which combustion takes place. A 
piece of wood ignited in the open 
air will burn at 1,500-2,700 F. In 
the ZP, the same piece of wood, 
with air and water under 1,200- 
1,800 psi., will burn at 500 F. (or 
even at 250 F., although much 
slower). 

Equipment in a typical ZP sludge 
plant includes a reactor, air com- 
pressor, heat exchangers, sludge 
pumps, and an expansion engine to 
recover the energy in the high- 
pressure gases and steam produced. 

Incoming sludge is wet-ground 
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Now, with 12 standard ranges, General Electric Mass Flowmeter 


. « « ON THE LINE! Today, many companies in the pe- 
troleum, chemical, petrochemical and natural gas 
industries are accurately measuring valuable proc- 
ess fluids directly in pounds with the General 
Electric True-Mass Flowmeter. 

For example, these 12 applications have been 
performance-proved in actual service metering: 


e air e natural gas e alcohol e vinyl chloride 
e freon e penicillin e liquid carbon dioxide 
e ethylene e liquid petroleum gas e naphtha 
e jet fuel e methane hydrogen mixtures 


(Many more to come—let us know what your 
specific application is.) 


NEW ACCESSORIES FOR APPLICATION FLEXIBILITY: 

Now, you can control batch blending accurately on a 
system basis with this flowmeter and new accessories 
which include: 
counters—permit remote digital readout; pre-set counters— 
for automatic blending; ticket and tape printers—allow 
permanent and remote recording of flow. 


AND ALL MODELS FEATURE: 

e Accuracy independent of variations in density, pressure, 
viscosity and temperature 

e Completely self-contained, self-integrating unit 
Low pressure drop 
Accuracy unaffected by fluctuation in power supply 
voltage and frequency 
Long-term stability for minimum maintenance and in- 
frequent field calibration 
Quick response to rapid changes in flow without over- 
shoot or lag 
Measurement in pounds—eliminates tedious conversions 


DO YOU HAVE AN APPLICATION for this revolutionary new 
instrument? Chances are you do, and we’d like to know 
about it. Contact your nearby G-E Sales Office, or write 
directly to General Electric Co., Section 599-03, Schenec- 
tady 5, N. Y. Be sure to ask for bulletin GEA-6925A. In 
Canada, contact Canadian General Electric Co. 940 
Lansdowne Avenue, Toronto 4, Ontario. On applications 
in the natural gas industry, contact Black Sivalls and 
Bryson, Inc., P.O. Box 1714, Oklahoma City, Okla. 


INSTRUMENT DEPARTMENT 


GENERAL @@ ELECTRIC 
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New sludge disposal plant and the process that makes it work 


grinder 


Liquid to 
ash @ 
settling 


tank SLUDGE 


STORAGE 
TANK 


or comminuted to break up large 
particles, then pumped into a feed 
storage tank. Sludge feed is pres- 
sured, mixed with air and heated to 
400 F., in exchangers that recover 
excess heat from reactor products. 
At the 400 F. level, sludge starts 
oxidating at reasonable speed. It 
is then introduced into the reactor. 
> Balance of Process — Reactor 
temperature can range from 500 to 
about 700 F.—the upper limit being 
the critical temperature of water at 
reactor pressure. (Presence of 
liquid water is essential to the 
process.) Normal reactor tempera- 
ture is generally about 500 F. 
Products from the reactor move 
continuously to the first heat ex- 
changer where they give up excess 
heat to incoming sludge. The prod- 
ucts are then separated into gas and 
water in a steam separator. The 
gases—steam, carbon dioxide and 
nitrogen—are expanded and the 
energy released is used to run an 
air compressor. In some plants, 
sufficient energy is recovered to 
generate electrical power. 
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HEAT 
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HIGH PRESSURE 
PUMP 


The water phase is used to pre- 
heat incoming sludge; its final heat 
content is recovered in a storage 
tank heater. This water contains 
the residual ash, which now has 
less than 10-15% organic matter, 
is biologically stable, and does not 
smell bad. Its composition approxi- 
mates that of the effluent from an 
anaerobic digestion process, and is 
treated by either the activated 
sludge or the conventional trickling 
filter methods. 
> Facts and Figures—The plant at 
Wausau is built around a 2-ft. dia. 
reactor, 15 ft. high, which operates 
at 1,800 psi., 558 F. It consumes 9.8 
gpm. of primary sludge. 

Sludge is pressured by a 13-hp. 
pump with a capacity of 20 gpm. 
Compressed air is furnished to the 
unit by a 150-hp. unit that puts out 
300 cfm, The compressor is coupled 
directly to the piston expander that 
recovers energy from the product 
gases. According to reports, plant 
capacity considerably exceeds Wau- 
sau’s current sewage output. 

At Wheeling, the plant is geared 
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to handle 15 gpm. of primary 
sludge. The reactor, 3-ft. dia. and 
32 ft. high, will operate at 1,200 
psi. and 525 F. Energy will be re- 
covered directly for the air com- 
pressor as it is at the Wausau in- 
stallation. 

The giant plant at Chicago will 
have four identical units, each ca- 
pable of treating 273 gpm. of pri- 
mary and activated sludge. The 
reactors are 64 ft. in diameter by 
62 ft. high, have walls 44-in. thick. 
They will operate at 1,800 psi., 536 
F. Product gases from all four 
units will be harnessed in a turbo- 
generator to produce 12,500 kwh. of 
power. The entire plant is con- 
tained on a compact plot only 25,000 
feet square. 

Chemical producers who must 
dispose of organic wastes in the 
face of ever-tightening state and 
federal antipollution laws _ will 
watch these Zimmermann process 
applications closely, to compare the 
results with those of other proc- 
esses proposed for eliminating such 
wastes.—FCP 
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IF YOU WANT TO ‘TAKE A CHANCE ON 
FALLING IN LOVE WITH A COMPUTER 





hen we designed Recomp we had 

\X) just two people in mind: the man 

who would use it and the man who would 
approve the investment. 

We told our design engineers we 
wanted Recomp to 1} have a large capac- 
ity, 2} be versatile, and 3} be easy to pro- 
gram. Then we urged our cost engineers 
to see to it that Recomp stayed in the 
lower price range. 

Quite honestly, this posed some prob- 
lems. On occasion a designer would plead 
for his brainchild while the cost analyzers 
demurred. 

No coins were tossed to settle such dis- 
agreements. If the designer could prove his 
idea made Recomp a better computer it 
was incorporated. That’s how Recomp 
came to be the first solid-state digital com- 
puter on the market. And also why it was 
(and still is) the only compact computer 
with built-in floating-point arithmetic. 

Fortunately when we were all through 
we found Recomp would sell at a sensible 
price. So, due to this strict attention to the 
computer’s capability and cost, we're truly 
able to say Recomp is the very best com- 
puter in the low-cost computer field. 

While they were at it, our engineers 
had some rather original ideas on how to 
present Recomp to you. “No gobbledy- 
gook;’ they said, “just give them the facts:’ 
So we painstakingly winnowed down a 
mass of superlatives to these plain facts: 


1} Exclusive built-in floating 
point arithmetic. 
2} Easy to program. 


3} Efficient programming; 49 basic 
instructions expandable to 72. 

4} Fast access time due to 
high-speed loops. 

5} Magnetic disk memory with 
large capacity —up to 8192 
instructions. 

6} Large word length of 40 
binary bits. 

7} Each word contains two 
instructions. 


8} Solid-state reliability. 
9} Built-in square root command. 


10} Large sub-routine and 


program library. 


11} Active users group. 
12} Built-in automatic conversion 


from decimal to binary. 


13} Visual display of any word in 


memory. 


14} Simple correction of errors. 
15} Easily installed anywhere. 
16] Can use conventional teletype 


equipment. 


17} Low cost per computation. 
18} High-speed input and output. 
19} Programming training 


provided. 
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20} Large program exchange. 
21} Coast-to-coast sales & service. 


With all respect to our engineers, facts 
are fine but they can hardly do full justice 
to Recomp. For example, it’s only fair to 
mention Recomp’s appearance. Its soft 
color and modern shape bespeaks quiet 
efficiency; blends in the finest of surround- 
ings. In this case you can tell the book by 
the cover. Recomp is truly a masterpiece 
of design (both in function and form). It’s 
built to look as good as it is; a genuine 
pleasure to have around. 

By the way, many of the points we 
listed above can be claimed by some other 
compact computers—but Recomp is the 
only one that can claim them all, and as 
standard equipment. You're never hemmed 
in on a problem by a lack of equipment. 

True, you can get a computer that does 
more than Recomp, but this should only 
be if the size of the job justifies a much 
larger investment (and Recomp does have 
features you won't find in computers cost- 
ing three times as much). Naturally, you 
can always find a computer that costs less. 

But if you want a low-cost compact 
computer that performs favorably with 
the giants in size and cost, you should 
make a date to see Recomp. However, it’s 
only fair to warn you, unless you want to 
take a chance on falling in love with a 
computer, don’t write AUTONETICS 
INDUSTRIAL PRODUCTS, Dept. 116, 
3400 East 70th Street, 

Long Beach, California. The 
Autonetics Division of North 
American Aviation, Inc, 
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SPECIAL-PURPOSE COMPUTER 
SPEEDS MIX FORMULA CALCULATING 


Analog type unit that solves problems, like 
the one below, in seconds provides “missing 
link” in automated dairy operation. 








Problem: 
Make 9,000 lb. ice cream mix containing 12% fat, 11% solids-not-fat. 
Ingredients Mix composition 

(percent) (Ib.) 
Cream, 40% butterfat ¥ ; ae 1,080 
Milk, 4% fat, 9% snf. eee ys 990 
Condensed skim, 27% snf. uc pF Gea 25 1,511 
Liquid sugar, 67% sucrose Corn sugar.... £ 562 
Corn syrup, 80% solids Stabilizer...... 0. 27 
Solution 
Two general formulas are used —Formula 1: for finding weight of con- 
densed skim. Formula 2: for finding weight of cream required. 
Ib. snf. needed — (Ib. serum in mix* X 0.09**) 
Ib. snf. in 1 lb. cond. — (Ib. serum in 1 Ib. cond. X 0.09) 
999 — (5,820 x 0.09) 
0.27 - (1% 0.09) 7 2,590 lb. condensed needed. 


Mix now contains: 
Condensed skim 2,590 Ib. Stabilizer. 





Formula 1: 


Liquid sweeteners. ... . .2,073 lb. Total 
Remainder: 9,000 — 4,690 = 4,310 lb. (mixture of cream and milk) 
Ib. fat needed — (lb. milk & cream X lb. fat in 1 Ib. milk) 
lb. fat in 1 Ib. cream — Ib. fat in 1 Ib. milk 


1,089 — (4,310 * 0.04) F 
049 — 0.04 = 2,524 lb. cream required. 


Lb. milk: 4,310 — 2,524 = 1,786 lb. 
Proof 
Ingredients t Fs at, (Ib.) Snf. (Ib.) 


Cream.... ae 2, 52: l, 009 
Whole milk. 786 

Condensed skim 

Liquid sugar. 

Corn syrup. . 

Stabilizer 


Total. 3 ; ) 00 . 990. 04 


Formula 2: 





s Serum in mix = weight of mix — ty wt. of ingredie nts in serum. 
= 9,000 lb — (1.080 + 2.073 + 27) = 5,820 Ib. 
** Percent serum solids in whole milk. 





Operator picks desired products, computer does the rest. 
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By solving equations in fractions 
of seconds that previously took 
many minutes—preparing “recipes” 
for some 30 different ice cream 
mixes—a $20,000 special-purpose 
analog computer has enabled H. P. 
Hood & Sons, large New England 
dairy company, to completely auto- 
mate the mix-making operations in 
its Boston plant. 

Once the computer has calculated 
a formula, it’s translated to digital 
form, then recorded in pounds on a 
punch card which is used to pro- 
gram an automatic batching system. 

This batching system opens and 
shuts valves, and measures and con- 
trols the simultaneous flow of all 
liquid ingredients from storage to 
blending tanks (Chem. Eng., Oct. 3, 
p. 66). 
> Products Vary Widely — Ice 
cream mix proportioning is a highly 
complex operation due to the unpre- 
dictable daily fluctuations in but- 
terfat and non-fat components of 
dairy ingredients. Those used by 
Hood’s include cream, milk, con- 
densed skim milk, condensed whole 
milk, and condensed premixes pre- 
pared in country plants. 

The formula problem is to arrive 
at a required balance between but- 
terfat and total solids in the finished 
mix, using certain of the available 
dairy products. It is necessary to 
recalculate the formula each time a 
given mix is to be made. 

Formerly, these calculations were 
performed by individuals, using 
certain ingenious “shortcuts” to 
circumvent mathematical difficul- 
ties. However, these methods took 
too long—up to 20 min. per batch. 
And there were always possibilities 
for errors that could prove costly. 

Hood’s engineers, who had been 
looking forward for a number of 
years to the day when ice cream 
processing would be automated, 
conceived the idea of electronically 
calculating mix formulas’ and 
worked out the mathematical equa- 
tion making it possible. 
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STORING AMMONIA? 


Cut your ammonia storage costs 50% with 


Girdler’s atmospheric pressure tanks. New 
Girdler insulated and refrigerated tanks store anhydrous 
ammonia at atmospheric pressure at a construction and 
maintenance cost 50% below that of spherical, high pres- 
sure storage facilities. These flat bottomed, cone-topped 
tanks are absolutely air-tight with no possibility of infiltra- 


NEW ? 
ECONOMICAL 
ATMOSPHERIC 
PRESSURE 


TANKS 


OLD? 
COSTLY 
HIGH 
PRESSURE 
TANKS 


tion. A special manifolding system eliminates differential 
quick cooling of the base of the tank during the initial start- 
up. Tank capacities range up to 15000 tons with dimensions 
up to 140’ diameter, 50’ height. If you are considering am- 
monia storage or an enlargement of your present facilities, 
it will pay you to consult Girdler for full specifications and 


costs on these new economical storage tanks. 
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designers and constructors of chemical plants for the production of: Hydrogen 
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They then presented the problem 
to Minneapolis-Honeywell, whose 
systems engineers designed and 
built an analog type computer that 
does exactly what is wanted. It re- 
solves in a fraction of a second the 
recipe for any batch of ice cream 
mix within a nominal accuracy of 
+0.02 of full scale. And if it’s im- 
practical to develop a formula from 
the given ingredients, the computer 
tells you so. 
> Computer’s Job — Operation of 
the computer involves six basic 
dairy ingredients and three non- 
dairy products. 

Percentages of butterfat and non- 
fat solids in the dairy ingredients 


(provided by the laboratory), and 
those desired in the finished mix, 
are inserted manually in the com- 
puter. Then three dairy ingredients 
are selected as components of the 
batch, and the desired quantity of 
one (usually the least expensive 
source of fat and serum) is speci- 
fied. 

The computer then determines 
the quantity of the other two dairy 
products necessary for production 
of the specific mix. 

The computer uses a group of 
chopper-stabilized d.c. operational 
amplifiers and associated switching 
circuitry to set, control and monitor 
the operation. A digital voltmeter 











machines. 


to another 2-3¢. 





Bulk handling system cuts resin cost 


A recently installed semi-automatic bulk handling system for poly- 
styrene has enabled the Sperzel Co., Minneapolis, large manufacturer of 
plastic food containers and plastic plumbing fixtures, to realize savings 
approximating 4¢./lb. in cost of the resin. 

Said to be the first such system for resin—Sperzel previously received 
it in 50-lb. bags—the layout consists of six 150,000-lb. silos, into which 
the material is blown at 6,000-12,000 lb./hr. from sealed rail cars. 

After weighing, the resin is airveyed to intermediate storage tanks 
inside the plant, and from these, as needed, to the molding and extruding 


Delivery of polystyrene in bulk enabled the supplier, Foster Grant Co., 
to reduce its price by 14¢./lb. And savings on internal handling amount 


An unexpected benefit resulting from the new system is that it keeps 
the resin dry and prevents absorption of moisture. This is due to the 
heat generated by friction of the material passing through the pipes. 


— 








translates the analog solution and 
settings to digital form for easy 
readout. This readout is then 
scanned by a punch-card control 
module that operates the punch 
equipment. 

To make the utmost use of the 
computer at the production level, 
all controls are arranged to provide 
maximum operational simplicity. 

Pushbutton switches in the verti- 
cal field permit ingredient selection 
for the three dairy products. The 
selected product buttons are illumi- 
nated for a clear indication of the 
batch being programmed. Scaling 
switches in the fields for the two 
unknowns provide automatic selec- 
tion for satisfactory operating volt- 
age levels in the equation solver 
circuit. 

To decrease down-time and to fa- 
cilitate maintenance, a _ recessed 
service panel is provided. Switch- 
ing circuitry on the panel allows 
amplifier outputs and calibration 
test points to be conveniently 
scanned. The panel also contains 
eight calibration adjustments. 

The entire computer is modular 
in design. All amplifiers and indi- 
vidual networks are plug-in units. 
These networks are in a sealed unit 
to avoid effects of temperature 
change and atmospheric conditions. 
>» Why an Analog Type Unit?— 
While digital computers may exceed 
the accuracy of analog devices, the 
latter have certain specific advan- 
tages: 

¢eSimplicity of operation en- 
ables them to be operated at full 
efficiency by production personnel. 

eSolutions are continuously 
available. 

e They are considerably less ex- 
pensive than their digital counter- 
parts. 

The automated mixing system 
eliminates much of the heavy man- 
ual labor normally involved in 
batching. It has reduced steam and 
power consumption. 

In addition, product losses that 
were previously unidentifiable are 
now being eliminated through more 
precise measuring and handling. 

Finally, production capacity of 
the Boston plant has been increased 
70% without adding to its floor 
area.——-AVG 
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ENJAY BU 


wraps-up new safety for chemical workers! 


Chemical workers’ rubbers made 
of Enjay Buty] protect feet from 
acids and other chemicals, from 
moisture, and from slipping, too. 

A new Butyl compound with spe- 
cial advantages is made into work 
rubbers by Tingley Rubber Com- 
pany, Rahway, N. J. In this and 
other applications where resistance 
to acids and chemicals is required 


WHAT’S NEWS IN RUBBER 


~ ' 


— the inherent inertness of the 
molecular structure makes Enjay 
Buty] first choice for the job! 
Because Enjay Butyl does jobs 
no other rubber can do, it helps up- 
grade the performance of many 
products..You can have more in- 
formation about this versatile rub- 
ber by contacting: Home Office: 
15 West 51st Street, New York 19, 


EXCITING NEW PRODUCTS THROUGH PETRO-CHEMISTRY 


ENJAY CHEMICAL COMPANY 


A DIVISION OF HUMBLE OIL & REFINING COMPANY 
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N. Y. Other Offices: Akron 
Boston + Charlotte * Chicago 
Houston * Los Angeles * New 
Orleans + Plainfield, N. J. 
Southfield, Mich. * Tulsa 








CPI News Briefs 
e Processes 
e Plants 
e Offices 
¢ Companies 


e International 


Processes 


Hydrogen disposal system for the 
radioactive H, used to blanket the 
primary coolant of the Indian 
Point (N. Y.) nuclear power sta- 
tion has been described by Engel- 
hard Industries. Hydrogen accum- 
ulates in a receiver, then feeds 
into a recirculating N, stream that 
acts as a diluent. Precise amounts 
of O, are added to combine with 
the H, over a platinum catalyst to 
make water. The water, still radio- 
active, is collected and stored for 
necessary decay period. A similar 
system, using an air sweep stream, 
is used to dispose of radioactive 
hydrogen evolved from the plant’s 
waste water. 


Phosphate ore recovery, from a 
30-40-ft. thick vein existing about 
150 ft. below the earth’s surface, 
is being attempted in Beaufort 
County, N. C., by state geologists 
using two-well hydraulic mining. 
Water is injected into one well, 
forcing the phosphate ore up 
through a nearby well. Initial re- 
sults are said to be promising. 
Estimates of the deposit range up 
to 10 billion tons. 


Bacterial regeneration of motion 
picture film is being tried on a 
semicommercial scale in the Soviet 
Union, according to Tass, the So- 
viet news agency. Exposed film can 
be reused after the gelatin emul- 
sion is removed by immersing the 
film for 15 min, in a solution con- 
taining “potato bacilli” cultures. 
Previous attempts at chemical re- 
moval of the emulsion proved un- 
satisfactory, reports Tass. 


Copper tubing by the mile (or 
foot) can now be made by a high- 
speed electronic welding process 
just put into operation by Tubo- 
tron, Inc., Newark, N. J. Process, 
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using enough power to keep three 
television stations on the air, can 
turn out up to 300 ft./min. of 4 to 
33-in. tubing in endless lengths 
that are automatically cut to de- 
sired size. Uniformity and auto- 
mation are said to make produc- 
tion costs about 10% less than 
conventional methods. Tubotron 
also expects to make tubing from 
exotic metals for missile applica- 
tions. 


Plants 


Armour & Co., Chicago, has an- 
nounced that its subsidiary, the 
Armour Agricultural Chemical 
Co., will undergo a $60-million ex- 
pansion program. Main features 
will be a new plant to make nitro- 
gen products at Sheffield, Ala., and 
a new phosphate-products plant 
near Ft. Meade, Fla. Program also 
includes several other installa- 
tions for rural sections of the 
Middle West, which will produce 
liquid mixed fertilizers and bulk- 
blended fertilizers. 

The Sheffield facility will make 
ammonia, nitric acid, urea, nitro- 
gen solutions, ammonium nitrate 
and other ammonia derivatives. 
Expected cost of the plant is said 
to be $30-35 million, and the com- 
pany hopes to have it on stream 
in 1962. It will employ 200-250 
persons: 

The Florida installation will 
produce phosphoric acid and triple 
superphosphate, will also manu- 
facture the sulfuric acid needed to 
make these end products. Armour 
says the plant will be consider- 
ably larger than its current source 
of phosphate materials at Bartow, 
Fla., and that the new facility will 
employ about 250 persons. 


The Firestone Tire & Rubber Co. 
will add a new polymer plant to 
its Firestone Petro-chemical Cen- 
ter at Orange, Tex. Scheduled for 
completion in January, it will in- 
crease the company’s synthetic- 
rubber production capacity by 30,- 
000 tons/yr., or nearly 12%. The 
facility is designed to make both 
Coral, a product that can serve as 


a full replacement for natural rub- 
ber, and Diene, which is an ex- 
tender for natural rubber in tire 
production. Initially, the plant will 
produce Diene. 

Firestone currently makes syn- 
thetic rubber at Akron, Ohio, Lake 
Charles, La., and Pottstown, Pa. 
Total capacity at these locations 
is 251,000 tons/yr. 


Phillips Petroleum Co. will build 
a’ plant to make high-purity ben- 
zene at its Sweeny refinery south 
of Houston. Design capacity will 
be 22 million lb./yr., and the firm 
expects to start shipping benzene 
by the middle of next year. 


Allied Chemical Corp.’s Solvay 
Process Div. will expand its facili- 
ties for making chlorinated meth- 
ane products at Moundsville, W. 
Va. Move will raise the plant’s 
chlorinated-methanes capacity by 
about 40%. 


Mobay Chemical Co. will increase 
its toluene diisocyanate production 
capacity at New Martinsville, W. 
Va., to 40 million lb./yr. Current 
level is 25 million l]b./yr. Toluene 
diisocyanate, Mobay’s principal 
product, is used in making poly- 
ether and _ polyester urethane 
foams, solid elastomers and ure- 
thane protective coatings. 


The Goodyear Tire & Rubber Co. 
has announced a $1.25-million ex- 
pansion of the facilities in which 
the firm makes Chemigum nitrile 
rubber and synthetic latices at 
Akron, Ohio. The latex expansion 
will involve both nitrile and 
styrene-butadiene types. Over-all 
project is scheduled for comple- 
tion next June, will increase 
capacity by 15%. 


Brush Beryllium Co. is erecting a 
$3-million office and plant building 
in Cleveland. It will consolidate 
work now carried out at three 
locations in Cleveland. 


Stauffer Chemical Co. has gone on 
stream with a new plant to pro- 
duce highly pure titanium tri- 
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Performance makes the world of difference 
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Fig. 70-1413—Bronze Gate 
Valve for 150 W.P., 200 W.0.G. 
Outside screw rising stem and 
yoke, extended bonnet, solid 
wedge disc, integral seats, 
socket ends. 


Here are a few of the many valves with EXTENDED 
BONNET made and recommended by Powell to handle 
liquid and gaseous fluids—oxygen, nitrogen, helium, 
hydrogen, etc. They are depended upon for long, uninter- 
rupted, leak-tight service in defense installations to control 
the flow of the propellant fuels from storage into the missiles. 





Fig. 70-1175—Bronze Hy- 
draulic Regrinding Globe 
Valve for 2000 W.0.G. 
Extended bonnet. Hard 
wear-resisting screwed-in 
seat ring and disc. 


BONNET 





Fig. 70-3 Bronze Gate 
Valve for 200 W.P. 400 
W.0.G. Inside screw rising 
stem, extended bonnet. In- 
terchangeable solid or split 
wedge disc, integral seats. 








Fig. 70-2490—Stainless Steel Gate 
Valve for 150 W.P., 400 W.0.G 
Outside screw rising stem and 
yoke, extended bonnet, stainless 
steel solid wedge disc, integral 
seats, screwed ends. 


These Extended Bonnet Valves are especially designed to control the flow of liquids and gaseous fluids. 


Fig. 70-1401—Bronze Gate 
Valve for 150 W.P., 200 W.0.G. 
Inside screw non-rising stem, 
extended bonnet, solid wedge 
disc, integral seats, flanged 
ends. 


If you have an unusual flow control problem, or if you 
want complete information on the Powell Line of bronze, 
iron, steel and corrosion-resistant valves—our metallur- 
gists, laboratory technicians and engineers are ready to 
serve you. Just contact your nearest Powell Valve distribu- 
tor or write directly to us. 


Powell... world’s largest family of valves 


THE WM. POWELL COMPANY ¢ DEPENDABLE VALVES SINCE 1846 ¢ CINCINNATI 22, OHIO 
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Chemical Economics 
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SHARE OF FATS & OILS MARKETS 


U. S. Consumption of Fats & Oils (million Ib.) 


Edible Products 1955 1956 1957 1958 1959 





2,227 
1,268 
1,755 


1,923 
1,087 1,164 1,257 
1,844 1,571 1,721 


1,843 2,181 
1,052 


1,326 


Shortening 1,717 
Margarine 


Salad oils. 


In shortening and 


animal feeds—fastest- 


growing markets for 


fats and oils—animal 


fats have increased their 
share 100% and 300%, 


respectively, since 1955, 


Important factors in the close 
balance existing between produc- 
tion and disappearance of fats and 
oils in the year that ended Sept. 1 
were: 

e Record exports of edible oils 
and inedible tallow. 

eExpanding domestic output 
of shortening. 

e Increased use of inedible tal- 
low and greases in formula feeds. 

And export prospects appear 
bright for the coming year. It is 
estimated that shipments of soy- 
bean and cottonseed oils will ap- 
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14.5 
447 


180 
1,213 
| 1,125 
| 42 
111 
137 
871 


Drying-oil products....... 
Paint & varnish 

Floor coverings & oilcloth. . 
Lubricants & greases 
Other inedibles......... | 





proximate the record 1,450 million 
lb. of last year. 

Similarly, soybean exports are 
expected to equal last year’s 138 
million bu. But lard shipments will 
drop sharply from the 675 million 
Ib. of 1959-60, due to an estimated 
125-million-lb. decrease in produc- 
tion and predicted higher prices. 

On the domestic front, per capita 
consumption of fats and oils was 
69.9 Ib. last year, a rise of 1.1 lb. 
from 1955, with all of the increase 
going to food uses. 

Fats in foods rose to 46.3 lb./per- 
son. Per capita consumption of 
margarine increased to 9.2 lb. from 
8.2 Ib. in 1955, but butter use fell 


1,135 
1,107 


1,017 


19.5 
N.A. 


15.0 15.4 17. 
423 370 503 


553 
925 


417 
1,086 
1,032 913 

795 779 

102 55 

152 97 
1,160 1,119 


278 


858 
106 
147 


from 9 to 8 lb. during the same 
period. 

> Shortening Booms—Baking and 
frying fats were the largest single 
domestic outlets for fats and oils, 
with production amounting to 2.2 
billion Ib.,. compared with 1.8 bil- 
lion Ib. in 1955. 

Of the fats and oils used in the 
manufacture of shortening, soy- 
bean oil accounted for 51%, lard 
22%, cottonseed oil 14%, and edible 
tallow 11%. 

Of interest here is the increase 
in use of edible animal fats. Since 
1955, edible tallow use has more 
than doubled. Quantity and ratio of 
lard also rose steadily, but at a 
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Investigate 


Q0° TETRAHYDROFURFURYL ALCOHOL 
H.C CH, 
Starting Point for 


Unusual Esters H.C CHCH.OH 
2 eae 2 


Tetrahydrofurfuryl alcohol (THFA®) is readily esterified to give esters having 
unusual properties. Thus, the solubility of THFA esters range broadly from nor- 
mally water insoluble types to unusual ones which are completely water soluble. 

One commercially important ester is tetrahydrofurfuryl oleate, used as a car- 
rier for stabilizers in vinyl resins. It increases the effectiveness of metallic salt 
stabilizers which improve heat stability; it also has a beneficial effect on light 
stability when used as a carrier for phosphate plasticizers. Tetrahydrofurfuryl 
oleate improves low temperature flexibility of vinyl films, provides internal lubri- 
cation, and imparts excellent drape to films and sheets. 

Tetrahydrofurfuryl oleate is but one of many THFA esters that invite your 
attention. Quaker Oats does not sell esters of tetrahydrofurfuryl alcohol but fur- 
nishes QO tetrahydrofurfuryl alcohol for development work and subsequent com- 
mercial use. 

Physical data, chemistry and uses of tetrahydrofurfuryl alcohol 
are discussed in Bulletin 206-A. Write for your copy today. 


The Quaker Oats @mpany 
The CHEMICALS DIVISION 


Quaker Qals In the United Kingdom: 
Quaker Oats Ltd., Bridge Road, Southall, England 


in Europe: 
Chicago 54, Illinois Quaker Oats-Graanproducten N. V., Rotterdam, The Netherlands; 


(om pany 335N The Merchandise Mart, 


Room 535N, 120 Wall St., Quaker Oats (France) S. A., 3, Rue Pillet-Will, Paris IX, France; 
New York 5, N. Y. A/S “Ota”, Copenhagen, S. Denmark 
In Australia: 
Room 435N, 49 S.E. Clay Street Swift & Company, Ltd., Sydney 
Portiand 14, Oregon In Japan: 
F. Kanematsu & Company, Ltd., Tokyo 
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ECONOMICS ... 


Fats & oils output is in close balance with 
demand (million Ib.) 


1955 


Vegetable oils 


1956 1957 1958 1959 





Cottonseed. . 
Soybean..... 
Peanut...... 


1,893 
3,143 


270 
596 


Linseed 
Castor...... 


Animal Fats 





Tallow, edible... . 
Tallow, inedible & grease... 


Fish & Other Oils 





Fish & marine oil. 


Cod & fish liver. . 
Secondary Products 


Less then 2 





1,843 
1,334 


pace somewhat slower than tallow. 

Main reasons for this increase, 
in addition to the expanded produc- 
tion of shortening, are: improve- 


ments in processing techniques that 
have overcome the previously ob- 
jectionable features of animal fats: 


higher production of meat-fat 
shortenings; improvements in body 
of vegetable shortenings when 
animal fats are used, and the price 
advantage animal fats have had 
over competing fats. 

Salad and cooking oils were the 
second largest outlet for edible fats 
and oils, with consumption increas- 
ing from 1.33 billion lb. in 1955 to 
1.75 billion Ib. in ’59. Soybean and 
cottonseed oils accounted for ap- 
proximately 82% of these products. 
However, corn oil consumption rose 
from 139 million to 270 million Ib. 
during the period. 
> Other Edible Products—Con- 
sumption of fats and oils, as con- 
fectioners’ fats and similar items, 
showed a small increase during the 
last 5 yr., with present usage 
slightly more than 4 billion Ib. 
Vegetable oils dominated this field. 

Mellorine, a frozen dessert in 
which butterfat is replaced with 
other animal or vegetable fats, 
utilized 14.6 million lb. of vegetable 
oils and about 5 million Ib. of 
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2,227 
1,600 


2,181 
1,573 


animal fats, an increase of approxi- 
mately 35% since 1955. 

> Fats in Feeds—Mixed animal 
feeds and pet food continued to be 
a steadily increasing outlet for in- 
edible tallow and greases. Esti- 
mated use last year of 552 million 
lb. was more than 300% above 1955 
use. 

While the level of fat that can 
be economically used in formula 
feeds, which represent about 65% 
of present consumption, is governed 
mainly by price (fats contain ap- 
proximately 23 times as many 
calories as corn) there are several 
additional factors involved: 

¢Due to its quick energy re- 
lease, fat increases growth in chicks 
and poults. 

¢ The addition of 24-3% fat im- 
proves feed conversion in both 
growing and laying poultry. 

eInclusion of larger amounts 
(10-12%) of fats in turkey feed 
has markedly increased egg produc- 
tion. 

e At 24% fat, texture and pal- 
atibility of feed are improved, and 
dusting during handling is pre- 
vented. 

Recent experiments at the North 
Carolina Agricultural Experiment 
Station indicate that adding yel- 
low grease at a 10% level to grain, 


self-fed to young cattle on pasture, 
limits the amount consumed to 0.75- 
1.0 Ib. daily/100 lb. body weight. 
During a three-year test, cattle re- 
ceiving this ration made excep- 
tional weight gains and returned a 
good profit. 

Wide adoption of such fattening 

practices could result in a consider- 
able increase from the present 22 
million lb. of inedible fat used for 
beef cattle. 
PInedible Products — Declining 
soap sales have been accompanied 
by reduced use of fats and oils in 
these products. Saponifiable ma- 
terials used in soap totaled 925 mil- 
lion Ib. in 1959, 70 million Ib. less 
than the year before and 290 mil- 
lion below 1955. Inedible tallow and 
grease constituted 79% of 1959 us- 
age, coconut oil 17%. 

For the first half of 1960, soap 
and detergent sales were up 4.5%, 
with soap showing a slight (0.1%) 
rise. 

Use of fats and oils in produc- 
tion of fatty acids was 573 million 
lb.—a sharp increase over the 410 
million lb. in 1958. Inedible tallow 
and grease, nearly 373 million Ib., 
continued to account for the major 
portion. 

Consumption of fats and oils in 
paints and varnishes decreased 
from 842 million lb. in 1955 to 779 
million lb. last year. And total dry- 
ing-oil products dropped from 1,125 
to 913 million lb. in the same period. 
Linseed oil use in paints fell from 
504 to 451 million Ib. 

Much of this decline has been 
due to the invasion of the interior 
paint field by synthetics containing 
little or no drying oils. And now 
similar paints have been developed 
for exterior use. 

In an attempt to offset these 
losses, USDA has initiated an ex- 
tensive research program for the 
development of  emulsion-type 
paints from linseed oil. Prelimi- 
nary results are said to be favor- 
able. 
> Chemical Uses—Here, consump- 
tion of fats and oils has more than 
doubled during the last 10 yr. 
Major outlet is in the production of 
plasticizers used to add flexibility 
to certain plastics. Plasticizers ac- 
counted for about 61 million Ib. of 
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ONE OF A SERIES: THE FINEST FILTER PAPER YOU CAN PUT IN ANY FILTER PRESS IS MADE BY EATON-DIKEMAN 


Nobody comes close to matching E-D's experience in industrial filter papers. 
We're the only company in America engaged exclusively in the manufacture 
of filter paper for science and industry. We sell it custom-tailored to your proc- 
ess and your press — cut to your size, folded, punched or made into pads... 
with the right combination of characteristics, including wet strength, flow 
rate, particle retention, weight, and thickness — to help 

you achieve maximum filtering efficiency and economy. 

And when it comes to technical help and service: at all 

times, the experience of E-D engineers, technicians and 

distributors is available to you ... to help you in the selection of the right E-D 
paper for your specific application. Our 24-page catalog on industrial filter 
papers gives complete details. Just write for Catalog 357. 


EATON-DIKEMAN COMPANY 


Filtertown, Mount Holly Springs, Pennsylvania 


seine FIRST COMPLETE HANDBOOK OF FILTRATION Price $2.50 postpaid 
Every major filter press manufacturer in America Here, compiled by E-D from industry-wide sources, is the first complete technical handbook on all 
aspects of filtration. Thorough, up-to-date survey of latest developments includes chapters on 


recommends Eaton-Dikeman filter papers. eh modern test methods, industrial filter presses, as well as laboratory applications. Fully illustrated, 
124 pp. Your check for $2.50 brings a copy to your desk. Mail it today! 
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ECONOMICS ... 


fats & oils consumption forecast: 
. . . bright for animal feeds 


. . » gloomy for paints .. . 


Lb. gal. 





2 


Use of fats & oils 


£ 





$~ 
7 


-ae~ ow 


r Use of plastics 

















1955 


U.S, Dept 


The outlook indicates that fats’ 


and oils’ 
of this market will continue to dwindle with the 
shift to synthetic materials and the changes in 
paint formulas requiring drying oils. 


share 


(Million Ib.) 


Poultry 
359 


Beef 
22 


Swine 
4] 


Animal feeds are expected to continue their steadily 
increasing consumption. A much bigger future in 
feed for beef may come out of USDA tests showing 
new advantages of fat content in grain feed. 





fats and oils in 1957, are expected 
to consume 82 million Ib. in 1963. 
Synthetic lubricants for turbine 
engines in aircrafts are principally 
derived from castor oil and, to a 
lesser extent, from tallow. While 
the amount of tallow used is small 
in comparison with the total supply 
(520,000 Ib. in 1958), the market is 
growing. It could conceivably pro- 
vide an outlet for 10% of total tal- 
low production when turbine en- 
gines are used in cars and trucks. 
> Continuing Research—In an ef- 
fort to reduce the surpluses of 
edible and inedible fats and oils, 
USDA, National Renderers Assn., 
and other organizations, are regu- 
larly sponsoring projects to find 
new uses for these products. 
USDA’s Southern Utilization Re- 
search & Development Div. has 
come up with a method for making 
a cocoa butter-like fat from cotton- 
seed oil. Although still in the pilot 
stage, preliminary cost data indi- 
cate that a satisfactory product can 
be produced for about 42¢/Ib. 
Projects sponsored by National 
Renderers Assn. have led to the 
preparation of tallow alcohols that 
can replace coconut alcohols for sul- 
fation. 
Research directed to the forma- 
tion of sucrose esters of mixed 
fatty acids of tallow has resulted 
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in the production of sucrose oleate, 
sucrose palmitate and _ sucrose 
stearate, all efficient detergents. 

> Supplies Are Ample—With pro- 
duction of most fats and oils little 
changed from the previous year, 
carryover should be reduced some- 
what. 

This year, butter production in- 
creased about 80 million lb. How- 
ever, beginning stocks were lower 
than usual, so carryover is near 
normal. 

Lard production was practically 
the same as in ’58, and beginning 
stocks were smaller. A further re- 
duction of about 5% is forecast for 
the present year. This reflects the 
anticipated reduction in hog 
slaughter. It will not only cause a 
fall-off in exports, but also will re- 
sult in less lard used in the manu- 
facture of shortening. 

Soybean crushings, at about 395 
million bu., were about five million 
bu. below last year. But because the 
outturn of oil was somewhat higher 
than in ’58, output was slightly 
ahead of last year. 

Cottonseed crushings, at 5,525,- 
000 tons, were up about 24% from 
the previous year. Refining losses 
ran about 1% higher, however. The 
supply of peanuts was 2,100 million 
lb., 3% less than the previous year. 
As total disappearance was about 


the same, carryover stocks were 
down somewhat. Crushing of 
shelled peanuts for oil was 210 mil- 
lion Ib., down about 25 million Ib. 
from the previous year. 
Production of linseed oil was 465 
million lb., 17 million lb. above 
1958, so there’ll be an ample sup- 
ply. Inedible tallow and greases 
totaled 3,550 million Ib., 350 million 
more than last year. 
> Role of Exports—The impor- 
tance of exports in balancing pro- 
duction and disappearance is indi- 
cated by the fact that 3,855 million 
lb. of food fats and oils, and the oil 
equivalent of oilseeds, were shipped 
overseas last year. Inedible tallow 
and greases added another 1,900 
million lb.—up 45% from 1958. 
Exports of soybean oil were 
around 950 million lb., and soy- 
beans, about 138 million bu. Soy- 
bean imports by West Germany, the 
United Kingdom and The Nether- 
lands increased sharply. 
Cottonseed oil exports were 
around 500 million Ib., up about 100 
million Ib. from last year. Exports 
of lard at 608 million lb. were up 
over 33% from the year before. 
While oil exports for dollars in 
1960-61 will continue high, they are 
likely to face increased competition 
from supplies of countries compet- 
ing in our dollar market.—AVG 
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How would you conduct these 
difficult oxidation reactions? 


PARTIAL OXIDATION: 


Aromatic alcohol to aromatic a 


CH, OH 


C=O 


+90) 


Organic sulfide to organic sulfoxide 


O 


II 
CH;-S-CH, + °? >CH;-S-CHs 


SELECTIVE OXIDATION: 


Starch or cellulose --alcohol groups only-- 


to carboxyl groups 








Allied Chemical Nitrogen Tetroxide, an abundant source 
of oxygen, may be the answer to your oxidation problems ; 
it carries approximately 70% oxygen. Under mild condi- 
tions, half of this oxygen can be utilized; under more 
vigorous conditions, the total amount is available. 
Nitrogen Tetroxide is a truly low cost oxidizer for 
reactions typical of those indicated above. It can be used 
in solutions at very low temperatures, such as NO in N2Q,; 
in concentrated liquid form from —11° to 21° C.; in acids 


BASIC TO 
AMERICA’S 
PROGRESS 
2819 


CHEMICAL ENGINEERING—November 28, 1960 








such as sulfuric and nitric; and as a gas in the form of NO 
at elevated temperatures. 

With a minimum of N»O, content of 99.5% and less 
than 0.1% moisture, Allied Chemical Nitrogen Tetroxide 
is supplied in tank cars, one-ton, 150- and 125-lb. cylinders. 

For application in your operation, write Allied Chemical. 

For specifications and local offices, see our insert in 
Chemical Materials Catalog, pages 475-482 and in Chem- 
ical Week Buyer’s Guide, pages 37-44. 


NITROGEN DIVISION 
Dept. NT15-5-2, 40 Rector St.. New York 6, N. Y. 
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‘New Chemicals 





bonded to the steel. 


10-ft. dia. tanks. 


N. J. 








Acid tanks get seamless 


Two huge tanks have been lined with Paraline RD polyvinyl chloride 
plastic which is a specially compounded plastisol that is applied in liquid 
form, then baked to produce a tough, seamless coating permanently 


The job was made possible by a gigantic oven capable of handling the 
This effected savings over previously used methods 
involving sheet materials that resulted in seams. 

Paraline RD is a flexible, rubber-like substance that gives a finished 
surface highly resistant to abrasion and impact as well as to acids, 
alkalis, salt water and other corrosives._—-Metal & Thermit Corp., Rahway, 


coating 
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Unsaturated Glycol 


As intermediate, butenediol 
branches out into plasticizers, 
pesticides and polymers. 


Considered little more than a lab- 
oratory curiosity until recently, 
butenediol is now available in tank 
car quantities. 

This unsaturated glycol comes 
from butynediol which is made by 
condensing acetylene with formal- 
dehyde under pressure at elevated 
temperatures. Next, butynediol 
changes to butenediol via a re- 
cently perfected catalytic reduction 
process. 

It is mainly a chemical inter- 
mediate, quite versatile as a build- 
ing block for organic syntheses be- 
cause it reacts both as a glycol and 
as an unsaturated compound. 

It readily forms esters and its 
halosubstituted acetic acid esters 
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act as fungicides, herbicides and 
germicides. Butenediol diacetate is 
an effective soil fumigant, and the 
dimethacrylate is useful as a cross- 
linking agent for acrylic polymers. 
> Crosslinking Agent—The double 
bond in butenediol adds bromine to 
give 2,3-dibromo-1,4-butanediol, a 
valuable intermediate because it 
enters the production of flame- 
resistant resins and, when treated 
with alkali, produces butadiene di- 
oxide which is of interest as a cross- 
linking agent for wool fibers. Buta- 
diene dioxide also reacts with gly- 
cols and diamines to form insoluble 
crosslinked products. For example, 
with benzidine it produces a cement- 
like substance after 24 hr. 

Again, the double bond in butene- 
diol undergoes the Diels-Alder 
reaction with dienes such as an- 
thracene and cyclopentadiene, and 
with hexachlorocyclopentadiene 
produces a valuable intermediate 


for making polymers and insecti- 
cides. 

Another intermediate, dihydro- 
furan, obtained from dehydration 
of butenediol, goes into the prepa- 
ration of a-amino-y-hydroxyvaleric 
acid, a growth-promoting agent for 
poultry. 

Polyurethane from _ butenediol 
has special properties as a synthetic 
rubber because it shows an elonga- 
tion of over 300%, has tensile 
strength between 4,200-5,700 psi. 
and an elasticity of more than 30%. 

In its pure form, butenediol may 
be used as an additive in bright 
nickel plating and as a reducing 
agent in the preparation of chrome 
tanning baths. 

Purified and technical grades 
are now available at 90 and 73¢/Ib. 
in tank car quantities. However, 
further price reductions to ap- 
proximately 50¢/lb. are projected. 
—General Aniline & Film Corp., 
New York. 96B 





Cementable Teflon 


Fluorocarbon film finally becomes 
receptive to common adhesives. 


A new type of Teflon FEP- 
fluorocarbon film comes with one 
side that is cementable with com- 
mon adhesives so it can be an- 
chored to many engineering mate- 
rials to give an anti-stick or 
protective surface. It is also heat- 
sealable and heat-bondable to it- 
self and can be vacuum-formed 
and metallized. 

With epoxy resins as bonding 
agents, FEP films, because they 
have low permeability to liquids, 
gases, moisture and organic va- 
pors, are effective liners for wound 
glass-filament tanks and cylinders 
used to store many chemicals and 
cryogenic fuels. 

FEP coatings on aluminum trays 
facilitate ice removal, and they re- 
lease the cladding from heated or 
chilled processing rolls. With rub- 
ber adhesives, the new film can be 
applied as a liner for rubber and 
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SILICONE NEWS from Dow Corning 


See How Foam Robs You 


Ce ? e f Ise. ‘Oo on’ e 2X 
Silicones stop foam; help you Easy to l “ 3 3 wet d n't need exira 
equipment or preparation time when you 


use Dow Corning Silicones to control foam. 


te at maxi it 
opera ea aximum capaci y Our product development group has form- 
Why accept foam as a necessary evil, when you can control it effectively ulated different types to be most adaptable 
and economically with Dow Corning Silicones? Amazingly effective in to different systems . . . to help you rid 
trace quantities, these silicone antifoamers enable you to utilize capacity your process or product of foam problems 
now taken up by foam .. . help speed processing . . . prevent spill-overs _ effectively, economically. 
. reduce fire hazards . . . cut maintenance costs. . A 

Free Sample. Here’s your chance to 
-proved silicone defoam- see how Dow Corning Silicones can work 
products or processes. for you. Tell us your foam problem and 
and persistent foamers. _ type of system — oil, aqueous, nonaqueous, 
food product or other. A generous trial 
sample of the silicone defoamer most suit- 
will be sent by 


Serving Every Industry. Dow Corning job 
ers and antifoamers neither alter nor adulterate 
And they’re effective against even the most violent 
Typical applications include processing of adhesives, chemicals, petroleum, 
asphalt, paper, paints, textile and drugs; also useful in metalworking and 
laboratory work. In food processing, the use of food grade Dow Corning able for your process 


antifoamers at designated levels is sanctioned by FDA. return mail. Write Dept. 1811. 


“ABC's of Defoaming” — new 8-page 
brochure gives full data. Write today 
for free copy. Address Dept. 1811. 

Dow Corning CORPORATION 


MIDLAND. MICHIGAN 


ATLANTA BOSTON CHICAGO CLEVELAND DALLAS LOS ANGELES NEW YORK WASHINGTON, D. Cc. 
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fabric hose, and over rubber and 
asbestos to make chemically re- 
sistant diaphragms and_ seals. 
Without adhesives, the film gives 
a printable surface on _ spiral- 
wrapped, heat-sealed jacketing for 
wire and cable. 

Previously, a patented treatment 
with alkali metals in organic 
media was the only way to get 
FEP film with a surface receptive 
to adhesives. And because of the 
film’s inert and pore-free mass, the 
only other method of laminating it 
to another material was by heat 
sealing or bonding, which ruled 
out all substrates sensitive to ex- 
treme heat. 

This new type film is offered in 
development quantities, in widths 
up to 30 in. from one to 40 mil 
gages.—E. I. du Pont de Nemours 
& Co., Wilmington, Del. 96C 





Textile Softener 


Cationic agent softens fabrics 
and intensifies colors. 


A new cationic softening agent 
for all natural and synthetic fab- 
rics, Aquazine-100, is a quater- 
nized hydrazinium that insures 
both dispersability and dye level- 
ing because of its extremely small 
particle size. 

This product is a creamy, white 
paste sometimes translucent, with 
high spreading and penetrating 
powers that soften fabrics with- 
out retaining chlorine or lowering 
their tensile strength or thus im- 
proving the drape and tear resist- 
ance. 

Unlike conventional softeners, 
Aquazine 100 can be successfully 
applied to yarns in a package dye- 
ing machine. It won’t yellow when 
heated or exposed to light, and is 
compatible with many resin fin- 
ishes, brighteners and surfactants. 

Developed for knitting and 
wash-and-wear finishing, it can be 
incorporated directly in a resin 
bath with specific optical whiten- 
ers to treat cotton, Orlon, rayon, 
Acrilan and wool. 

Another product, Aquazine-88 is 
an excellent antistatic agent that 
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may be used in the same process- 
ing systems as Aquazine-100. Both 
products belong to a family of 
about 200 hydrazinium compounds 
developed during the last five 
years.—W. R. Grace & Co., New 
York. 98A 





Warp Size 


Low-cost filament size increases 
weaving efficiency. 


Based on an acrylic resin copoly- 
mer, Synthosize is a new warp size 
for synthetic filament yarns that 
improves specific adhesion to cel- 
lulose acetate, triacetate and poly- 
ester fibers. Because of its high 
solids content, synthosize obtains 
extremely high weaving efficiency. 

Synthosize can be readily re- 
moved by usual scouring methods 
in a mildly alkaline solution and 
affords savings because it costs 
less per pound than similar acrylic 
products. 

For acetate filament yarn, a typ- 
ical size bath would be 60 Ib. of 
Synthosize in 100 gal. total volume 
and for low twist polyester yarns, 
a formula of 75 lb. in 100 gal. is 
used. 

This warp size is supplied as a 
concentrated liquid and, in the size 
bath, is diluted to approximately 
6-8% solids.—Morningstar-Paisley 
Inc., New York. 98B 


Newsworthy 


Polyurethane Foam 


Components mix in 20 sec., yield 
insulating material. 


A two-package polyether foam- 
ing system, known as Selectrofoam 
6504 and 6505, contains all the 
necessary chemical additives, in- 
cluding a fluorocarbon blowing 
agent, for making rigid poly- 
urethane foams without any addi- 
tional formulating. 

Designed primarily for refrig- 
eration applications such as cold 
storage rooms, freezers and house- 
hold refrigerators, the new system 
has a very low K factor (0.11). 
Because of its high strength and 
dimensional stability, it is also 
used in the manufacture of pack- 
aging, trucks, trailers and refrig- 
erated rail cars. 

Selectrofoam 6504-6505 is a for- 
mulation based on polyether poly- 
ols system and shows low vapor 
transmission because of its pore 
structure and low density. Pitts- 
burgh Plate Glass Co., Pittsburgh, 
Pa. 98C 





Cation Resin Cleaner 


Product restores efficiency to 
water softeners 


Resin Cleaner #1112, a blend 
of undisclosed inorganic chemical 
agents that have high dissolving 


Chemicals 


PVC coating makes seamless lining for acid tanks 
Butenediol branches out into plasticizers, pesticides, polymers .96B 
Treated teflon becomes receptive to common adhesives 
Cationic agent softens fabrics, intensifies color 

Warp filament size increases weaving efficiency 
Polyurethane foams for quick insulation 

Ion-exchange resin cleaner reconditions water softeners 
MoS, paste boosts tool life by 300% Son 
Ni-Mo catalyst for hydrogenations now available 
Rhodium plating bath deposits corrosion-resistant finish 
Honing fluid doesn’t contain sulfur or chlorine 


Cd-Ba solution stabilizes PVC 


Silica pigment disperses titanium dioxide 
Transparent insulation shrinks when heated 
1,2,3-trichloropropene now available 





More details, use Reader Service Card 
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SPRING 
BALANCE 


LOADING ARM W 


.. for faster, safer loading of 
petroleum and chemical products 





§ MMMM ANI ipa, 
1 ges ” i 


Pomme: Pay 


You can see how Continental-Emsco’s 
use of a torsion-type spring makes est 
this loading arm compact and 

streamlined. Weights, pulleys, cables are eliminated, so platforms are 

cleaner.. more modern looking..safer for personnel. 


These thoroughly field proven, extremely rugged units incorporate DOUBLE SPRING ASSEMBLIES 


heavy-duty bearings which are widely spaced to withstand continual 
loading and sudden, severe shocks. Riser joints are made of steel to 
take the punishment of the hardest loading operations. Packing can 
be replaced without removing joint from the arm or disturbing bear- 
ings, and Buna “N”, Tefion or Viton “A” packing is available for 
handling a wide variety of products.. assuring the lowest possible 
cost. 


EXCLUSIVE SNUBBER SPRING 


Standard models are available in 3” or 4” sizes in either rigid or 
telescoping designs with flanged or threaded riser connections. Six 
standard models provide the variety of designs necessary to replace 
old arms or to equip new platforms at minimum cost. Custom-designed 
arms can be furnished to fit any special installation. Modernize your 
platform with competitively priced Continental-Emsco spring- 
balanced loading arms. 


Write, wire or call today for complete information. 





CONTINENTAL-EMSCO COMPANY 


a Division of The Youngstown Sheet and Tube Company 





Industrial Products Division ¢ P.0. Box 359 ¢ Dallas 21, Texas 
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and dispersing properties, length- 
ens the life of cation-exchange 
resin beds that operate on salt re- 
generation cycles. 

Costing as little as 3% of bed 
replacement price, this cleaner 
dissolves rapidly in cold water, 
loosens silt and removes fouling 
agents from the resin. By reacting 
with iron, aluminum and carbon- 
ate impurities, it forms soluble 
complexes which are easily re- 
moved by backwashing and rins- 
ing. 

Under normal conditions, a min- 
imum of two cleaning cycles a year 
assures top capacity and perform- 
ance of the cation-exchange resin 
bed at all times. 

The cleaner comes in 10- and 
100-lb. containers. It is in stable 
powder form and can be stored 
without special precautions 
against humidity.—Ionac Chemical 
Co., Div. of Pfaudler Permutit Inc., 
Birmingham, N. J. 98D 





Lubricant 


Applied without surface pretreat- 
ment, bonded solid-film coatings 
increase tool life by 300%. 


Molykote PVE, a new bonded 
lubricant for ferrous surfaces, 
consists of molybdenum disulfide 
powder in paste form plus some 
undisclosed binder-solvent system 
of resinous or chemically active 





For More Information about any 
item in this department, circle its 
code number on the Reader Service 
Postcard (p 195) 











nature, packaged separately. 

Applied with a conventional 
paint spray gun, this compound 
fills the pores and valleys of steel 
surfaces and gives on-the-spot 
lubrication to the peaks and ridges 
that tend to weld at high loads. 
Once sprayed, it dries at room tem- 
perature to a tough film that has 
a thickness of 0.0008-0.0001 in. and 
a coefficient of friction of 0.03 at 
100,000 psi. 

Extremely resistant to wear at 
high pressures and temperatures 
(operating temperature range 
—3800 to 600 F.), Molykote PVE 
requires neither chemical or me- 
chanical surface pretreatment and, 
because of its high adherence and 
low friction coefficient, it increases 
cutting tool life as much as 300%. 

Effectiveness of this lubricant 
comes mainly from the weak layer- 
to-layer bonds which allow easy 
sliding and, within individual 
layers, from the cohesive forces 
between Mo and § atoms that are 
quite strong and prevent penetra- 
tion by surface asperities. 

Minimum coverage coating is 
285 sq. ft./lb., and consumption is 
about 1% of tool weight. Normal 
lubricating oils,’ cutting fluids or 
solvents have no effect on these 
coatings. — The Alpha-Molykote 
Corp., Stamford, Conn. 100A 





Briefs 


Ni-Mo catalyst, Aero HDS-3, for 
desulfurization and hydrogenation 
of cat cracker feedstocks and mid- 
dle distillates also increases the 
removal of nitrogen and poly- 
aromatics over Co-Mo catalyst 
compositions. It is reported well 
adapted for giving improved color 
to waxes and for treatment of ni- 
trogen containing naphthas. — 
American Cyanamid Co. New 
York. 100B 


Rhodium plating bath is a stable 
solution that deposits a_ tight- 
grained, pore-free deposit of rho- 
dium on copper or nickel. The im- 
mersion rhodium shows great 
promise in making printed and 


etched circuits because it doesn’t 
need electrical contact to deposit 
a corrosion-resistant finish.—Tech- 
nic Inc., Providence, R. I. 100C 


Honing fluid, Formula 50, can be 
used with all types of honing ma- 
chines and when finishing most 
metals because it doesn’t contain 
sulfur or chlorine. This fluid has a 
flash point of 275 F., good solvency 
and keeps the honing stone clean 
and free-cutting. — Shear-Speed 
Chem. Prod., Detroit, Mich. 100D 


Polyvinyl chloride stabilizer, Meta- 
sap AB-62, is a cadmium-barium 
liquid that gives optimum balance 
between initial color and long-term 
heat stability. It is recommended 
for the stabilization of film and 
sheeting, extruding and. molding 
compounds, plastisols and organo- 
sols—Nopco Chemical Co., New- 
ark, N. J. 100E 


Synthetic silica pigment, Zeolex 80, 
effectively disperses titanium di- 
oxide in latex and emulsion paints. 
Coating the titanium dioxide, this 
pigment reduces reagglomeration, 
provides greater hiding power.— 
J. M. Huber Corp., New York. 100B 


Transparent insulation sleeving, 
Thermofit RF, is an irradiated ma- 
terial that shrinks when heated 
and conforms to complex contours 
to give skin-tight encapsulation. 
Because of its transparency and 
high dielectric constant, Thermo- 
fit RF is excellent for insulating 
parts that must be kept visible for 
inspection. It withstands tempera- 
tures between —67 and 275 F. and 
is resistant to various fuels, acids 
and alkalis.—Rayclad Tubes Inc., 
Redwood City, Calif. 100G 


1,2,3-trichloropropene is now avail- 
able in semicommercial quan- 
tities. Because of its unsaturated 
1,2 carbon bond plus the presence 
of chlorine atoms on the 1 and 2 
carbons, 1,2,3-trichloropropene 
displays an unusually high degree 
of reactivity. This product sug- 
gests the same uses as allyl 
chloride, because both have about 
the same structure. — The Dow 
Chemical Co., Midland, Mich. 100H 
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-K.W. Anderson Co. 


combines with Yuba’s 


Petro-Chem 


Development Division 


One source for both horizontal and 
vertical furnaces for every process need 


With the addition of the K. W. Anderson Co. of Tulsa 
to its Petro-Chem Development Division, Yuba offers its 
customers a complete line of internationally preferred 
heaters. Manufacturing both the Anderson horizontal 
UNI-RAD heater and the Petrochem ISOFLOW heater, 
Yuba now becomes the largest single, fully integrated 
source of supply of heaters to the petroleum, chemical 
and petrochemical industries. 

From its new central location in Tulsa, Yuba’s ex- 
panded Petro-Chem Development Division designs, builds, 
erects and services both types of furnaces for the process 
industries— everywhere in the nation. For unmatched ex- 
perience, products and services— you can count on Yuba, 
from planning through completion. 


OTHER YUBA PRODUCTS FOR THE PETROLEUM, 
CHEMICAL AND PETROCHEMICAL INDUSTRIES: 


Adsco Expansion Joints Columns and Towers 
Transaire Air-Cooled Heat Exchangers Pressure Vessels 

Shell and Tube Heat Exchangers Process Condensers 
Southwest Floating Roof Tanks Custom Fabrication 
Cone Roof Tanks Field Erection Services 


specialists in process furnaces for every size, capacity and duty 


PETRO-CHEM DEVELOPMENT DIVISION 
507 S. Quaker Ave., P.O. Box 660, Tulsa, Oklahoma 


YUBA CONSOLIDATED INDUSTRIES, INC. 
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New Equipment 


All the significant information about 
a process can be shown in one place with 
this data logger-annunciator that... 


CONTINUOUSLY RECORDS 400 VARIABLES 


Have you ever wished that data 
recording was so simplified that you 
could sit in one place in the control 
room and see the whole gamut of 
operations displayed on a single 
chart in front of you? 

It’s possible to show pressures, 
temperatures, levels, flows — any 
variable that can be reported as a 


voltage or pneumatic pressure—on 
a new data logger that displays up 
to 400 variables on a single panel 
only 4 ft. high and 63 ft. wide. 

Called K-Logger, the recorder-an- 
nunciator prints up to four colors 
in each of a hundred chart frames. 
Each frame has an individual cali- 
bration. 


Recorder used as graphic panel 
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All records for an entire process 
can thus be inked on a single piece 
of paper. Since the time scale is 
common to all charts, engineers ex- 
amining data after the chart is re- 
moved can easily check for interac- 
tion between various variables. 

The K-Logger can also be ar- 
ranged as a graphic panel, with the 
flowsheet of the process displayed 
so that the chart readings are visu- 
ally related to specific items of 
equipment. Illustration on the left 
shows one way that this can be 
done. 
> What Is It?—The unit records on 
a sheet of paper that has been pre- 
printed to specification with from 
10 to 100 chart frames. The sheet, 
mounted on a translucent platen 
(printing surface), is mechanically 
stretched and clamped to insure di- 
mensional stability. 

Recordings are made by a master 
print bar that scans from top to 
bottom and return. Solenoid-actu- 
ated hammers print a dot in each 
frame on each sweep, using an ordi- 
nary typewriter ribbon. Sweep time 
is 10 sec. in each direction. The 
printers are slowly displaced in the 
time direction so that successive 
dots form a continuous line. All set 
points are recorded along with the 
variable for quick comparison. 

The translucent platen is back- 
lighted, so light comes through the 
paper. Colored acetate symbols or 
other forms are applied to code the 
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FACT FILE 


Location: 
Service: 
Valves: ... 
On Stream: 


Near Brookhaven, Mississippi 
Ammonia Compressor 
Orbit Valve, ASA Class 


Fall of 1959 


Operating Conditions: Valves on suction side oper- 
ate at 34° Fahr. and 16” Vacuum. Discharge valves 
handle Ammonia at 250 lbs. and 350° Fahr. Com- 


pressor by-pass valve: Orbit. 


Service record: No valve maintenance — plant 


operating standards met. 


where valve specifications demand NO LEAKS /NO LUBRICANTS 
ORBIT ASA CLASS VALVES FILL THE BILL! 


Orbit Valves 


shown in above pump instal- 


The Orbit Valve’s positive clo- 
sure and non-lubricated feature 
is ideal for use with pressure 
regulators, meters, reflux 
pumps, compressors and similar 
equipment in areas where re- 


pairs must be carried out from 


ORBIT 
VALVES 


BOX 
LUther 


Pie as 699, 


PHONE 


TULSA, 
4-4761, 


time to time. Wherever Orbit 
Valves are installed, you are as- 
sured a safe atmosphere for dis- 
mantling equipment and do not 
have to worry about valve leak- 
age that could create a hazard- 
ous working area. 


ORBIT VALVE COMPANY 


OKLAHOMA 
Twa TU Vae 
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Operation of 


lation have been unaffected 
by temperature or vibration. 
At 16” vacuum, full opening 
feature of ORBIT VALVES has 
kept line losses to a minimum 
and compressor efficiency is 
more easily maintained. 

ORBIT ASA CLASS VALVES 


ARE AVAILABLE THROUGH 
YOUR FAVORITE SUPPLY STORE 
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NEW EQUIPMENT .. . 


various chart frames. Annunciator 
alarm lights that project high- 
intensity light spots are mounted 
immediately behind the appropriate 
chart frames. 

> How Does It Work?—The device 
uses a sweep-balance potentiom- 
eter to record instrument read- 
ings; that is, an unknown voltage 
is compared with a known milli- 
voltage. At the instant the two are 
equal, no current flows. 

In the K-Logger, the printer is 
mechanically geared to a voltage 
divider on which a reference volt- 
age is developed that is exactly 
proportional to the position of the 
printing on the recording chart. 
The printer, driven at constant 
speed, sweeps over the chart frame. 

At the instant that the reference 
voltage matches the input voltage 
from the process instrument, caus- 
ing the null condition, a mark 
prints on the chart. This cycle re- 
peats continuously with the marks 
displaced in the time direction to 
form a continuous line. 

Components of the instrument 
include a_ solid-state, electronic 
voltage-supply unit that uses no 


batteries and does not require 
standardization. The printers are 
high-speed solenoids with response 
speeds of a few milliseconds. Sole- 
noid plungers operate on antifric- 
tion bearings said to give hun- 
dreds of millions of operations. 

For pneumatic inputs, the de- 
vice has a sweep-balance system 
that measures pressure directly. 
System operates through dia- 
phragm or Bourdon-tube elements 
in standard pneumatic ranges. 
> Annunciators and Controls — 
Most conventional annunciator se- 
quences can be provided with the 
K-Logger, such as a flasher and 
audible alarm that present a flash- 
ing light and horn when the con- 
dition first occurs, maintain a 
steady light after the acknowledge 
button is pressed, until the condi- 
tion is corrected. 

A separate control cubicle is 
needed to operate the recorder- 
annunciator. Size ranges from 
2x2x 8 ftapties x 4x1 ft. 
Twelve-conductor cables connect 
the cubicle with the recorder.— 
Keinath Instrument Co., Colum- 
bus, Ohio. 102A 








This “hot dog” could carry 30,000 gal. of mustard 


= 


Dubbed “Hot Dog-30” by its builders (Union Tank Car Co.), this giant 
car dwarfs conventional tank cars. One of a fleet of 12 of the world’s 
largest-capacity tankers, it will be used to transport ethyl ether for 
Esso Standard’s Baton Rouge refinery. Modern design makes use of the 
tank car shell as a structural member, eliminates conventional supporting 
beam to save weight. Two similar units are currently in interchange 
service, hauling LPG.—Union Tank Car Co., Whiting, Ind. 


104A 








Globe, angle valve 


Ductile iron valve body resists 
severe impact, thermal shock. 


A new series of 4-in. valves of 
ductile iron is available for either 
standard (400 psi., 212 F.) or high 
temperature (200 psi., 300 F.) ap- 
plications. Valve style is either 
globe or angle. 

Oversize ports allow large flow 
and a Teflon seat disk provides 
positive shutoff. Steel bonnet con- 
tains Teflon V-ring stem seal that 
is said to require no adjustment 
and will not leak even at atmos. 
pheric pressure. A boss on the 
downstream side of the valve may 
be tapped for a }-in. fitting to at- 
tach a hydrostatic relief or vent 
valve.—The Bastian-Blessing Co., 
Chicago. 104B 





Signal converter 


Device converts d.c. voltage 
or current to pneumatic signal. 


A new converter accepts d.c. 
input, either voltage or current, 
and puts out a pneumatic signal 
for actuating control instruments 
Statically balanced for resistance 
to shock and vibration, it converts 
input signals of 1-9 or 1-5 v. or 
milliamp, to pneumatic outputs in 
ranges of 0-30, 0-15, 3-27, 3-15 
psi., or the inverse of these ranges. 

Installed in a waterproof hous- 
ing, the unit is unaffected by tem- 
peratures up to 120 F. It is essen- 
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NOW IN PRODUCTION 


a ~—sAA MAJOR 
ES A 7 ' NEW SOURCE 
twee | OF FRASCH 


ied 





FIRST OFFSHORE SULPHUR MINE TAPS ONE OF THE WORLD’S LARGEST DEPOSITS 


Freeport’s Grand Isle project-seven miles off the coast of Louisiana in 50 feet of water-—is 


unique; it incorporates many firsts and it represents pioneering in the true sense. Its 


real import, however, is that it extends far into the future the available reserves of low-priced 
Frasch sulphur. At present, sulphur is in good supply. But, since reserves cannot be 


found at will nor mines turned on like faucets, we must develop sufficient productive 


capacity well in advance to meet the much greater demand for sulphur anticipated in the 


coming years. Our reserves are the highest in our forty-eight-year history — 


certainly an assurance to our customers of an unfailing supply for their long-term needs. 


REEPORT SULPHUR COMPANY 


& ast 42nd Street, New York yay ae N ew York 





NEW EQUIPMENT .. . 


tially a force-balance instrument. 
Input current or voltage is intro- 
duced to a coil mounted on a ro- 
tatable beam that operates in the 
field of a permanent magnet. Coil 
force is balanced automatically by 
pneumatic pressure in a bellows 
capsule that is flexibly connected 
to the beam. 

Bellows pressure is the output 
pneumatic signal; it is directly 
proportional to input voltage or 
current. Input signal provides an 
outward thrust to the beam, caus- 
ing it to rotate and change the 
pressure in the bellows exactly in 
proportion to the input signal.— 
Hagan Chemicals & Controls, 
Pittsburgh. 104C 





Centrifugal pump 


Open-impeller type handles cor- 
rosive chemicals or slurries. 


A new single-stage centrifugal 
pump handles corrosive chemicals 
or slurries, thick or abrasive, at 
up to 65 psi. Designed for pump- 
ing relatively small quantities—up 
to 115 gpm.—the unit comes in two 
sizes and a variety of metals of 
construction. 

The impeller is statically and 
hydraulically balanced, is provided 
with ejector vanes on back wall to 
prevent entrance of solid material 
and to reduce stuffing box pres- 
sure. Clearance between impeller 





For More Information about any 
item in this department, circle its 
code number on the Reader Service 
Postcard (Page 195). 





vanes and casing is externally ad- 
justable, if necessary, to compen- 
sate for abrasive wear. 

Shaft seal is maintained by a 
stuffing box containing five rings 
of dieformed packing and a lan- 
tern-type liquid seal ring. Tapped 
openings make it possible to use 
clear-liquid seal, clear-liquid flush, 
or grease seal. Mechanical seals 
can also be used in the same stuf- 
fing box.—Goulds Pumps, Inc., 
Seneca Falls, N. Y. 106A 





Gage protector 


Abnormal pressure can’t reach 
gage’s working mechanism. 


Excess pressure can’t strain a 
gage protected with a unit that 
can be set to isolate the gage from 
the system at any pressure be- 
tween 30 and 1,000 psi. According 
to the manufacturer, the device 
will safely handle inlet pressures 
up to 3,000 psi. at temperatures 
from —10 to +200 F. 

The unit is available with three 
range springs, covering 30 to 150, 
150 to 500 and 500 to 1,000 psi. 
Once installed, the unit can be ad- 
justed to a set protection point 
without removing it from the sys- 
tem. It stops flow to the gage when 
this point is reached, resets auto- 
matically when pressure reduces 
below point. 

Designed for gas service only, 
the device can be preset at the fac- 
tory for any set point within the 
ranges indicated.—Hoke _Inc., 
Cresskill, N. J. 106B 


Pipeline strainer 


Unit traps particles from proc- 
ess streams at up to 185 F. 


Polypropylene strainer, light in 
weight and chemically resistant to 
most corrosives, can filter solvents, 
greases, oils and the majority of 
common acids. Strainer element is 
easily removed for cleaning or re- 
placement. 

According to the manufacturer, 
light weight of strainer makes it 
suitable for use with the most deli- 
cate equipment as well as on or- 
dinary process lines. Strainer is 
available from 4 through 2 in. with 
molded thread or socket weld ends. 
— Vanton Pump & Equipment 
Corp., Hillside, N. J. 106C 





Plastic gear pump 


Plastic design reduces horse- 
power, increases service life. 


High efficiency, long service life 
and unique mechanical features 
are claimed for a new general- 
purpose gear pump made almost 
entirely from plastic. Other ad- 
vantages are said to be low keat 
build-up and almost noiseless op- 
eration. 

The pump is made from Delrin, 
an acetal resin with mechanical 
properties approaching those of 
nonferrous metals. Plastic has 


MORE NEW EQUIPMENT 
(continued on page 175) 
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KEMP ORIAD DESICCANT DRYERS 
cul onl, ale ofcteucy F way ! 


i Complete reactivation 

An exclusive 3-zone embedded heater design 
gives every Kemp Oriad Desiccant Dryer extra 
drying power economically (effective distribu- 
tion of heating elements assures high heat 
transfer efficiency). The most complete reacti- 
vation results...providing maximum desiccant 
capacity, minimum dewpoint performance. 


2 Full automatic operation 

Set the program timer and everything is regu- 
lated automaticaily. Gases are dried with the 
least pressure loss, lowest maintenance and 
operating costs. Your choice of manual or 
semi-automatic systems, too. 


It always pays to 


come to 


5 gpactcaaontciaaaa at are 


3 Accurate temperature control 
Thermostatic control conserves heat input... 
maintains ideal temperatures for highest oper- 
ating efficiency in drying instrument air, proc- 
ess air and gases to the lowest dew point, 
eliminating condensation or freeze-up, and 
other applications. 


“ No moving parts 

There are no blowers, fans or motors to create 
maintenance problems, rising operating costs. 
Unit comes fully assembled, ready to install 
and operate. Write today for Bulletin D-103, 
or contact your Kemp man, listed in the 
Chemical Engineering Catalog. 


KEMP 


THE C. M. KEMP 


MANUFACTURING COMPANY 


OF BALTIMORE 
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Process Flowsheet 


New Ideas Refresh Aftumina Process 
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Bauxite ore is digested by caustic in tall vessels, right center. 
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Kaiser’s New Plant 
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Kaiser Aluminum & Chemical Corp.'s big 
new plant typifies the alumina industry's 
blend of modern thinking with a long- 
established process. 


T. H. ARNOLD, JR., Southwestern Editor & 
N. P. CHOPEY, Assistant Editor 


A good example of keeping a time-honored process 
up-to-date by frequent freshening with new ideas 
is provided by the alumina industry, where the 
basic Bayer process for treating bauxite ore to 
obtain aluminum oxide—patented in 1888—has be- 
come more and more efficient over the years as 
new plants have gone up. 

A recent instance: Kaiser Aluminum & 







































Chemical Corp.’s giant alumina plant at Gramercy, eff 
La. Completed in April, 1959, the 438,000-ton/yr. — th 
facility represents the latest in Bayer-process 

technology, ‘eatures some innovations of Kaiser’s alu 
as well as developments that have also shown up ca 


in other modern alumina plants (such as Alumi- an 
num Co. of America’s installation at Bauxite, sev 
Ark., and Reynolds Metals Co.’s Sherwin Alumina to 
Works at Corpus Christi, Tex.) 325 


Kaiser’s new facility operates basically like th 
other Bayer-route plants. It digests bauxite with dig 
caustic soda to extract aluminum content as F., 
sodium aluminate, removes residual mud, then pre- tot 
cipitates aluminum hydrate and calcines the hy- 
drate to alumina. But the Gramercy flowsheet effi 
shows that the firm’s engineers didn’t stand pat Ka 
with even the latest version of the Bayer process. flas 
> The New Look—One key feature at Gramercy is old 
in the digestion step, where Kaiser boasts high 
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ctiveness in extracting aluminum content of 
ore. 

Bauxite can contain two useful forms of 
ina, trihydrate and monohydrate. The former 
be caustic-extracted at fairly low temperature 
pressure but the monohydrate requires more 
ere conditions. Kaiser’s new plant is designed 
reat Jamaican bauxite, which contains about 
© trihydrate and 14% monohydrate. To recover 
monohydrate content, the plant carries out 
estion at the relatively high conditions of 470 
550 psi., thereby extracts about 98% of the 
hl alumina available in the ore. 

Another feature involves cooling the digester 
1ent liquor. In keeping with current practice, 
ser has modernized this operation by installing 
h tanks instead of the cooling towers used in 
r alumina plants. 

The mud-removal operation at Gramercy also 











reflects the modern look. To remove the bulk of 
the mud, the company uses a pair of single-deck 
thickeners rather than the multi-deck equipment 
used in former years. This procedure avoids hy- 
drostatic-balancing problems, yields a higher solids 
content in the settled mud. And in taking out last 
traces of solids, Kaiser has incorporated high fil- 
tration area in its Kelly filters, as well as an effi- 
cient handling system for filter leaves. Result: 
lower labor requirements than those formerly as- 
sociated with Kelly filter operation. 

The downstream end of the process, where the 
calcined alumina product is cooled before storage, 
reveals another Kaiser innovation. Company has 
developed a fluidized-bed cooler of undisclosed de- 
sign, uses a pair of them in this service. Heat is 
removed from the units by river water as the 
alumina cools from 2,000 to 135 F. 

All these features are wrapped up in a highly 
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trumented plant setup. Digester operation is 
yerned completely by instrumentation and can- 
- be controlled manually. Liquor flow through- 
the plant is measured by magnetic flow meters, 
1 mass flow of solids-bearing streams is deter- 
ned by the magnetic meters and density indi- 
ors. Kaiser reports that this measurement is 
ecially useful in controlling precipitation of the 
minum hydrate crystals. 

‘ompetition Looming—The Gramercy plant 
es possible competition from a new quarter, as 
» aluminum industry begins to focus sharper 
ention on the long-sought possibility of skipping 
» alumina-production step and obtaining alumi- 
m metal directly from bauxite. Two companies, 
nada’s Aluminum, Ltd., (Alean) and the French 
n, Pechiney, are both at the semicommercial 
ge with processes that follow this direct route. 
hem. Eng., Oct. 17, 1960, p. 90.) 

However, industry observers say that the new 
cept isn’t likely to replace current alumina 
nts but will rather be considered when ques- 
ns of providing new aluminum capacity arise. 
any case, commercial establishment of the 
minum-from-bauxite process is likely to be sev- 
il years off yet, and in the meantime the 
amercy installation provides Kaiser with an up- 
date, efficient operation for today’s commercial 
minum picture. 

\t Gramercy—The new plant occupies a 3,200- 
‘e site on the Mississippi River, midway between 
w Orleans and Baton Rouge, La. The ore it 
ats is mined in Jamaica, shipped in 35,000-ton 
sels. Product alumina goes by rail to either 
venswood, W. Va., or Chalmette, La., where 
luction plants convert the oxide to aluminum. 

The company operates a caustic-chlorine unit 
the Gramercy site to furnish caustic require- 
nts for the process, and the plant makes up its 
ant liquor by direct addition of caustic. Byprod- 
t chlorine is sold to an outside customer. 
teadying the Ore—Jamaican bauxite is unloaded 
ym the ships, transferred to a large bauxite- 
rage building 785 ft. long by 200 ft. wide. From 
rage it is conveyed—at a rate of 600 tons/hr.— 
a Bradford breaker that breaks up the ore 
dules, removes oversize limestone and trash. 

The bauxite is then made into a 50‘%-solids 
irry by gentle mixing with recycled caustic 
uor in a paddle-stirred vessel. Slurry leaves this 
ssel, is combined with additional recycle liquor 
at has been preheated to 420 F., and enters the 
st of three vertical digesters in series. Each 
12 ft. in diameter, 90 ft. high. 

Jigest and Cool—Digestion of the ore by the 
ustic solution takes place at 470 F. and 550 psi. 
iiser hasn’t disclosed the caustic concentration 


or residence time used in this step, but points out 
that the vessels are designed to give high dissolv- 
ing efficiency by minimizing back-mixing. 

Digester effiuent, containing the alumina con- 
tent as sodium aluminate, is cooled to about 230 F. 
by passing through 9 flash tanks in series. Ap- 
proximately 80% of the flashed steam is used to 
heat recycle caustic liquor; the rest is used for 
process heating elsewhere in the plant. 
>Take Out Mud—The cooled effluent contains 
about 3% red mud residue. Most of this is re- 
moved in the single-deck thickners, which are 
125 ft. in diameter. Flocculation is promoted by 
addition of cooked starch solution. Resulting mud 
under-flow is water-washed in eight countercur- 
rent stages to recover caustic, and the wash stream 
is sent to the last flash stage. 

Jamaican bauxite is low in silica content, 
and the Gramercy plant doesn’t carry out lime- 
soda sintering operations on the washed residue. 
Instead, the caustic-free mud is discarded. 

In the meantime, overflow liquor from the 
thickeners goes through Kelly pressure filter 
presses where remaining traces of mud are re- 
moved. The clear liquor is next cooled in a 4-stage 
vacuum flash system. It is then ready to enter 
the precipitation area, where the aluminum con- 
tent drops out as aluminum hydrate crystals. 
> Precipitate—Kaiser uses conventional batch 
precipitation at Gramercy, in 63 precipitator tanks 
that are 24 ft. in diameter, 60 ft. high. The tanks 
have open tops, 90° cone bottoms and airlifts for 
continuous agitation. Each is filled with liquor, 
charged with seed crystals of aluminum hydrate 
and agitated for about 35 hours. 

Contents of each tank goes to a three-stage 
classification system after the precipitation cycle 
is completed. Coarse crystals are removed in the 
primary classifier for further processing to the 
final alumina product. Intermediate and fine 
crystals come out in the secondary and tertiary 
classifiers, and provide recycle to the precipitators 
for seeding subsequent batches. 

Overflow liquor from the tertiary classifica- 
tion step is concentrated in an evaporator, then 
combined with makeup caustic, heated, and re- 
cycled to digestion. 
> Finishing Up—The slurry of coarse aluminum 
hydrate crystals from primary classification is 
washed and dewatered in two 19-ft.-dia. rotary 
pan filters. Washed crystals go to a pair of rotary 
kilns, 12 ft. in diameter by 350 ft. long, where 
the hydrate is calcined to alumina around 2,000 F. 

To cool the alumina, Kaiser uses the pair of 
fluidized-bed coolers mentioned above. Product 
leaves at 135 F., is conveyed to storage before 


shipping. 
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CONSOLIDATED SAFETY RELIEF VALVES have 


a special “O” Ring Seat Seal that stops leakage completely 


The Seal is a resilient ring set in the valve disc. 
It maintains no-leak tightness by contact with a 
specially curved seating surface on the valve 
nozzle, yet does not carry the seat load imposed 
by the valve spring. 


Tightness is maintained at operating pressures 
far closer to set pressure than with metal-to- 
metal seats alone. Tight closure is as efficient 
after “simmer” as on normal blowdown. Piping 
strains are absorbed far better by the resilient 
seal than all-metal seating. If the tough seal is 
ruined by entrained abrasives, replacement is 





Consolidated Safety Re- 
lief Valves are available 
in both Standard and Bal- 
anced Bellows design for 
extreme corrosive appli- 
cations. 


easy. Seals are available in materials that resist 
corrosive fluids. Maintenance costs are greatly 
reduced. 


Standard Consolidated Safety Relief Valves have 
an eductor tube that removes pressure from the 
closed bonnet. Only the spring controls valve ac- 
tion. You get guaranteed capacity ratings and 
highest dependability—absolute protection for 
personnel and equipment. Additionally, there is 
the economy of converting the Standard valve to 
the Balanced Bellows type in your own shop. 
Get complete details. Write for Bulletin 1940. 


MAXWELL CONSOLIDATED SAFETY RELIEF VALVES 


A product of 
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= 
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° 
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MANNING, MAXWELL & MOORE, INC. 


Valve Division « Tulsa, Oklahoma 


In Canada: Manning, Maxwell & Moore of Canada, Ltd., Galt, Ontario 
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the mix. 
that mon Uy 
couldn't buy { te 


* In the foundry industry the “Shell Process”, a special 
blend of sand, alcohol and resin, is used to achieve a mold which leaves 
the casting surface extremely smooth. It also insures a casting of uniform 
strength and dimensional stability. Operators are willing to pay more 
for raw materials for it because of considerable savings in time, labor 
and reduced machining costs which the Shell Process makes possible. 


They have learned, too, that ordinary mixing practices cannot be used in 
the Shell Process. Controlled, intensive mulling in a Simpson Mix-Muller 
is one of a very few methods of blending which can accomplish the 
desired dispersion, without segregation of resin binder and sand. 
Applications such as this one are typical of the way in which controlled 
Mix-Mulling is helping operators everywhere to achieve better 
blends of critical material with resultant savings in raw materials and 
reprocessing time. 
This is why we say—if the Mix-Muller is right for your 
product ... money couldn’t buy you a better, and more eco- 
nomical blend of materials. Why not write for a copy of: 
“Mulling In the Chemical Process Industry’’. 


SEE PAGES 1263-1266 CEC FOR MORE DETAILS 


simpson M/X-MULLER vivision 


National Engineering Company 
636 Machinery Hall Building * Chicago, Illinois 
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GOING: Mix is wetted. Dispersior 
aicoh begins as lumps form 


f 


GOING: Smearing, spatulate action breaks 


up lumps as mulling action disperses moisture 


GONE: Agglomerates almost gone as blend- 
ing nears completion. Mix is homogenous 


thorough, and quickly achieved 
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THE DIFFERENCE BETWEEN 


THIS __and THIS 


is a corrosion-resistant 


"KARBATE IMPERVIOUS GRAPHITE PUMP! 





Why’? Because ‘‘Karbate” impervious graphite offers 
total corrosion resistance. It does not rely on a coat- 
ing or an easily abraded passive or protective film. 
This absence of corrosion wear in ‘“‘Karbate”’ impervi- 
ous graphite pumps provides continuous, maximum 
operating efficiency in all recommended applications. 

As these facts show, few other pumps — regard- 
less of price — can handle as wide a variety of corro- 
sives as ‘“Karbate” impervious graphite pumps. They TYPE F MOTOR-MOUNTED “KARBATE” CENTRIFUGAL PUMP 
are resistant to: mineral acids such as hydrochloric, Cross-section illustrates typical ‘‘Karbate”’ motor-mounted pump 
sulfuric, phosphoric; acid combinations such as recommended for heads to 70 feet — capacities to 140 gpm. 
nitric-hydrofluoric, phosphoric-sulfuric; chlorinated 
hydrocarbons; alkalies; and organic and inorganic 
compounds of all types. In practically all of these 
corrosives, changes in temperature and concentration 
will not affect the corrosion resistance of ‘‘Karbate”’ 
impervious graphite. 

A “Karbate” pump user comments, ‘We installed 
these pumps because they could handle our present 
variety of solutions and would resist any additional 
corrosive effects of future changes in these solutions’”’. 

In addition to excellent corrosion resistance, these “tag 
pumps are rugged in construction . . . low in cost... TYPE C FRAME-MOUNTED “‘KARBATE” CENTRIFUGAL PUMP 
and are readily available from stock in a wide variety Cross-section shows typical ‘‘Karbate”’ frame-mounted pump 
of models and sizes. You can pay more but you ons recommended for heads to 120 feet — capacities to 1500 gpm. 
buy a better corrosion resistant pump. Write for pump 


literature today! 


Et Eibade. cool | NATIONAL CARBON COMPANY gee 
| 





yubeeemiane Division of Union Carbide Corporation . 270 Park Avenue, New York 17, New York Mf owW=¥=4T py = 
IN CANADA: Union Carbide Canada Limited, Toronto 


November 28, 1960—Cuemicat ENGINEERING 





HIGHER Thermal Efficiencies.....GREATER Savings 
In Industrial Process Heating! 
large or small — where process fluids 


= THE are heated, directly or indirectly, 
a investigate now the substantially 
gs greater thermal efficiencies and 


If you have any process operations — 


lower operating costs the 
Hi-Turbiant Heater is bringing to 
other processing applications 
similar to yours. 
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Because of these and other unique Hi-Turbiant advance- 
ments, you make multiple savings in process heating appli- 
cations— savings in size of unit required, savings in fuel costs, 
savings in pumping costs, savings in plant space. Send for 
illustrated bulletin that gives detailed data and shows typical 
systems. Ask for Bulletin #HT-100! 
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PRECIPITATION 


DIVISION OF JOY MANUFACTURING COMPANY 
1000 WEST 9TH STREET. LOS ANGELES 54, CALIFORNIA 


NEW YORK 17 «CHICAGO 2 PITTSBURGH 2 «ATLANTA 5+«SAN FRANCISCO 4 
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Steam 
for 
Jefferson 
Chemical 


Two new 120,000 
pound steam-per hour 
units installed in 
Port Neches plant. 


The needed additional power and process steam capacity 
for Jefferson Chemical’s expanded Port Neches plant is 
furnished by the two Vogt boilers pictured here, each 
with a capacity of 120,000 pounds per hour. The boilers 
are designed for 675 Ibs. pressure to operate at 625 Ibs. 
pressure and 769°F. total temperature. The furnaces are 
equipped with gas burners and have water cooled front 
and side walls. 


For Custom Installation 

: ’ ‘ j : ! Bulletin VF-VS-2 « 

variety of industrial plants for power, processing and sine en 90° \ Package Unit Bulletin 

heating are available on request. , \ PSG-3, address Dept, 
sas x 24A-FC, 


Bulletins describing Vogt boiler installations in a 


Installation by C. F. Braun and Co., Engineers. 


a 


HENRY VOGT MACHINE CO,, LOU/SVILLE, KENTUCKY 


SALES OFFICES: New York, Chicago, Cleveland, Dallas, Camden, N.J., St. Louis, Charleston, W.Va., Cincinnati 


STEAWNI 
GENERATORS 
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Order-of-magnitude and 
preliminary cost estimates 
of bucket elevators 
require special approach 
like that shown here. 


Estimating 
Bucket Elevator 
Costs 


HERBERT E. MILLS 
General Chemical Div., 
Allied Chemical Corp. 
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Estimating the cost of a bucket elevator has always 
presented a problem to engineers and estimators be- 
cause the many possible variations in components and 
accessories of a bucket elevator appreciably affect its 
total cost. 

Bucket elevators consist of head and foot assemblies 
and an endless chain(s) or belt to which is attached 
buckets for elevating pulverized, granular or lumpy 
materials along a vertical or steeply inclined path. 
Usually the elevator is enclosed in a dustproof casing. 

Because of a bucket elevator’s many variables, quick 
rule-of-thumb methods generally are inadequate. For- 
mulas become extremely involved. Price lists, includ- 
ing the costs of many components and accessories, are 
published by vendors and are readily available but they 
never include casing costs or costs of complete ele- 
vators. 

An estimated total cost of a standard bucket elevator 
can be secured from the vendor, if the exact specifica- 
tions are available. For preliminary estimating, of 
course, they are not. For special-duty elevators, not 
only are exact specifications necessary but also the 
quotation from the vendor may be long delayed. 

When preparing an order-of-magnitude or prelim- 
inary estimate, it’s usually impossible to wait for a 
cost or to prepare design specifications. (A vendor’s 
bid, however, should be obtained when the final esti- 
mate is prepared.) 





BUCKET ELEVATORS . . . 





Specifications for bucket elevators*—Table I 





Standard centrifugal-discharge bucket elevators (vertical, single-leg, single-chain) 

14.0 188 12X36 100 
102B 14X43 | 
823 14X43 
102B 16X43 
110 16X49 
825 16X49 
110 20X49 | 
102B 20X49 
830 20 X55 
825 20X55 
110 22x49 
102B 22X49 
1ll 22X55 
830 2255 
825 22 X55 
111 24X49 
844 24X49 

3034 844 306 24X55 


Standard continuous-discharge bucket elevators (vertical, single-leg, single-chain) 
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i 2255 
4% 46.0 24X49 
4% 53.0 24X55 


Diameter of head shaft is coded as follows: A, 1% in.; B, 2% in.; C, 2% in.; D, 3% in.; B, 8% in.; F, 4% in; G, 4% in. 
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Additional costs for nonstandard components 
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Automatic gravity takeup—Table III 


The ail This Method Shortens Work 
ae bd erates oy ee fs We have devised the accompanying tables and graphs 
to facilitate preparation of order-of-magnitude or pre- 
Oe oe <2 5 WSS Elevator liminary estimates for standard and_ special-duty 
8,000} 1. | index bucket elevators. Cost of a standard bucket elevator 
\ can be read directly from Table I and Fig. 1. Addi- 
tional information is arranged and presented in tab- 
ular and graphical form to make possible the estima- 
tion of bucket elevators for specialized applications. 
Although vendors’ quotations vary greatly, prices de- 
rived from use of these tables and graphs are reason- 
able. 
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4,000 Cost information in this article is for May 1960. 
Marshall & Stevens All-Industries Avg. Index = 238.2 
Marshall & Stevens Process Ind. Index = 237.6 

W. L. Nelson Construction Index = 227.0 


Engineering News-Record Construction Index = 820.0 


Purchased cost 











Technical data shown in Table I are listed to identify 
the elevators shown in Fig. 1. These data are by no 
| t means to be associated with the engineering design for 
any bucket elevator. Each elevator has its own indi- 
| vidual characteristics and problems. 


$0 _|40 60___[80-- | Specifications for Elevators 


Centers, ft : 2 
The first group of elevators in Table I is that of 
standard centrifugal-discharge bucket elevators (ver- 
tical, s igle-leg, single-chain). These elevators have 
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BUCKET ELEVATORS .. . 


spaced buckets that permit the discharge of bulk mate- 
rial by gravity and centrifugal force. 
Elevators of this group are suitable for handling 


average free-flowing materials that can be scooped 
from the elevator’s boot. Usually costing less than 
continuous-discharge elevators of the same capacity, 
they have fewer buckets and travel at higher speeds. 

Second group of Table I lists standard continuous- 
discharge bucket elevators (vertical, single-leg, single- 
chain). These elevators have continuous buckets and 
slower speeds that permit handling of larger lumps 
than can be handled by a spaced-bucket elevator. In 
these continuous-discharge elevators, that load directly 
from a loading leg and do not scoop material from the 
boot, breakage of fragile material is minimized. 

The third group of Table I lists standard centrifugal- 
discharge bucket elevators (vertical, single-leg, belt). 
Because of their quiet operation and high speeds, belt 
elevators are sometimes preferred to the chain-type 
when handling small-size material. Good results are 
obtained when these elevators are used for gritty sub- 
stances that are apt to wear the links of a chain. 

To estimate the cost of any of these standard eleva- 
tors, as specified in Table I, it’s necessary only to note 
the elevator’s index letter (in column marked “Index”’) 
and to locate this letter in the curves of Fig. 1. At the 
required centers, cost can be read directly from these 
graphs. 


Account for Variations 

Many commonly used chains for each bucket elevator 
are included in the specifications of Table I. By refer- 
ring to a manufacturer’s current price list, you can 
determine the exact price of any other chain, note its 
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difference and either add or subtract it, as indicated, 
to total cost of the corresponding bucket elevator de- 
scribed in the table. 

Other additional costs for nonstandard components 
are tabulated in Tables II-X and in Figs. 2-5. And 
weights for freight costs can be obtained by referring 
to Table XI. 

In Fig. 3, which shows the cost of steel elevator cas- 
ings, specifications are as follows: head section split— 
upper, lower and spout, 10-gauge; boot section, ¥-in. 
plate; intermediate sections, 12-gauge; one inspection 
door; two clean-out doors. 

Time required for the installation of standard 12-in. 
x 7-in. continuous, and standard 12-in. x T7-in. cen- 
trifugal, bucket elevators is shown in Fig. 6. This 
graph can be used as a guide for interpolation of instal- 
lation time for elevators of other sizes. 

To the installation time required found from Fig. 
6 can be added a figure for crane rental. An average 
value would be 24 hours, but each case should be esti- 
mated separately. 


Try Some Examples 

The following examples illustrate the use of these 
tables and graphs: 

Problem 1—Estimate the cost of a 10-in. x 6-in. 
centrifugal-discharge bucket elevator, 34-ft. centers, 
buckets spaced every 16 in. on a single strand of 102B 
chain. Specifications are standard except casing is to 
be ¥s-in. steel plate. 

Solution—Locate this elevator in Table I. Note index 
letter in second column—in this case, “C.” Fig. 1 
shows a “C” elevator, 34-ft.-centers to cost $2,030. 
From Table VIII, add $8.60/lin. ft. for xs-in. steel 
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% cost from Fig. | 


10 20 30 40 50 60 70 80 930 100 
Centers, ft. 


plate for heavier-gauge casings. This adds $292 to the 
basic cost, for a total of $2,322. 


Estimating Continuous Dischargers 


Problem 2—Estimate the cost of a continuous-dis- 
charge bucket elevator, 60-ft. centers, to handle 22 
tons/hr. of material weighing 50 lb./cu. ft. Specifi- 
cations for the elevator are standard except casing is 
to be aluminum, sprockets are to be split-construction, 
buckets are heavy-duty, there’s a safety holdback. 

Solution—Table I shows two 10-in. x 7-in. elevators 
of this capacity. Since the specifications do not indi- 
cate which chain to use, we shall use the heavier, No. 
830, which is a “J” elevator. Fig. 1 shows that a “J” 
elevator of 60-ft. centers costs $3,500. Since the speci- 
fications call for aluminum rather than steel casing, 
we subtract the cost of a 16-in. x 49-in. steel casing 
from the basic cost. This casing cost, $1,680, is found 
in Fig. 2. Basic cost is now $1,820. 

Next, it’s necessary to add the cost of the aluminum 
casing. From Table X, the factor to change from steel 
to aluminum casing is 1.85. The factor multiplies the 
cost of steel casing, $1,680, to produce a cost for alu- 
minum casing of $3,108. 

For split-construction sprockets, Table II gives a 
cost of $20 for 21s-in.-dia. head shaft and $18 for 1ly:- 
in.-dia. tail shaft. For the safety holdback, Table II 
shows $170. Fig. 5 shows that heavy-duty buckets for 
this elevator cost 6.2 x $3,500 = $217, the $3,500 being 
original basic cost for “J” elevator. 

Total cost is the sum of these components: $1,820 + 
$3,108 + $20 + $18 + $170 + $217 = $5,353. Note 
that Table I indicates a 2+s-in.-dia. head shaft for this 
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elevator. Should a 3%s-in-dia. head shaft be specified 
(see Table II), cost would be increased by $80. 


Estimating Belt Elevator 


Problem 3—Estimate the cost of an 8-in. x 5-in. 
centrifugal-discharge bucket elevator, 40-ft. centers, 
buckets spaced every 16 in. on a 9-in.-wide x 4-ply 
belt. Specifications for this elevator are standard 
except that complete elevator is to be made of 304 
stainless steel, casing is to have machinery platform, 
there’s to be a safety-cage ladder for 10 ft., construc- 
tion is to be dust-tight, elevator is to include 10-in. 
hand-operated stainless-steel slide gate and a wing 
pulley. 

Solution—Locate this elevator in Table I and note 
the index in second column, “F.” Fig. 1 shows that 
an “F” elevator of 40-ft. centers costs $2,500. To con- 
vert this figure from steel to 304 stainless steel, choose 
the factor from Table X that is appropriate, 2.3, and 
multiply it by the basic cost to give $5,750. 

For the machinery platform (Table IX), cost is 
$450. For the 10-ft. safety-cage ladder (Table IX), 
cost is 10 x $6.50 = $65. For dust-tight construction 
(Table VIII), cost is 40 x $0.70 = $28. For the 10-in. 
hand-operated stainless-steel slide gate (Table VI), 
cost is $140. For the wing pulley (Table V), cost is 
$80. 

Adding all these component costs gives a total cost 
for this elevator of $6,513. 
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Low-temperature process steam from 
nuclear reactors is technically and 
economically feasible today. It is 
up to the process industries to take 
the initiative and make this concept 
a practical and commonplace reality. 


J. H. WRIGHT and D. R. SMITH 
Westinghouse Electric Corporation 


Nuclear systems for electric power generation have 
been under investigation for some time and are defi- 
nitely economical today in certain areas and when in 
extremely large sizes. Recently, other applications of 
nuclear heat have been investigated, including process 
heat, particularly low-grade process heat. 

There are a number of nuclear systems available for 
such applications, each with its own advantages and 
disadvantages. In this article, we will discuss the eco- 
nomic and technical feasibility of nuclear heat. 

The energy used in the process heat industries is 
several times greater than that used for generating 
electric power in the U.S. Considering all U. S. indus- 
tries, the breakdown in energy input is about 80% for 
process heat and 20% for electricity.. More than one 
third of the process heat consumed by process indus- 
tries produced low-pressure steam, a product that could 
be supplied by present-day nuclear steam plants. 

It is not so apparent that the nuclear plant would 
be economically attractive. However, closer examina- 
tion of some of the pertinent factors affecting plant 
economics—utilization factor, size of plant, seasonal 
variation, etc.—does identify the parameters within 
which we should seriously consider such plants. 

Low fuel cost is the main economic attraction of 
nuclear heat. Indeed, present nuclear fuel costs are 
significantly lower than fossil fuel costs for many 
process-heat plant locations. We can expect this dif- 
ference, which is favorable to nuclear heat, to increase 
with time as we build more such plants and make im- 
provements in fuel fabrication and reprocessing. 









































The Nuclear Fuel Cycle 


Since fuel costs have such an important role in the 
economic feasibility of nuclear power for process heat, 
let us examine the nuclear fuel cycle in some detail. 
Fig. 1 shows, in flowsheet form, the steps involved in 
a typical fuel cycle. 

Energy input to the entire fuel cycle, E,, is substan- 
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NUCLEAR PROCESS HEAT . 


tially less than the energy output, E,—a fact of funda- 
mental importance in the over-all economics of our 
nuclear industry. 

Some typical sample calculations can best illustrate 
the importance of each factor in the fuel cycle. We 
show, in Table I, the results of two examples, one for 
low-temperature heat production, and the other for 
high-temperature. 

In Table I, we have listed each step of the fuel cycle 
shown in Fig. 1 and have also listed, next to each step, 
the corresponding cost/lb. of fuel of that step for two 
cases—low-temperature and high-temperature heat 
production. 

In arriving at the figures in Table I, we made use 
of certain facts and assumptions: 

One pound of uranium, if completely fissioned, will 
release approximately 3.6 x 10° Btu. However, a 
reasonable assumption of the energy actually avail- 
able, before reprocessing is necessary, is about 1% of 
theoretical for low-temperature systems (about 300 
F.) and 0.6% for high-temperature systems (about 
1,000 F.). We assumed that initial feed enrichments 
were 3.0 atom % for the low-temperature case and 
8.6 atom % for the high-temperature case. We also 


assumed corresponding final enrichments of 2.1% and 
3.0% U*™ and plutonium recovery of 2 grams and 0.6 
grams/lb. of fuel for the two cases. 

We could then determine the total cost of the fuel 
cycle for the two cases, as shown in Table I. 


High- vs. Low-Temperature Systems 


As you can see from the comparison in Table I, 
nuclear fuel costs are quite strongly influenced by re- 
actor operating temperatures, with costs increasing 
significantly as temperatures increase. Among the 
reasons for these increased costs are the following: 

A limited number of materials are usable in reactor 
cores, and only certain temperature ranges. 

Fabrication costs increase since we must use more- 
expensive materials in fuel elements of more exacting 
design and construction for higher temperatures. 

The thicker fuel cladding required at higher tem- 
peratures causes poorer neutron economy, due to more 
parasitic neutron absorption. To offset this condition, 
higher initial fuel enrichments are needed with asso- 
ciated higher cost per unit weight of fuel. 

Conversion ratios of fertile to fissionable material 


Comparative costs of fuel cycle for low- and high-temperature reactors—Table I 





Fuel Cycle 
Description 


Exploration, production, concentration of uranium ore to U;Os. 


Costs/Ib. of fuel 
Low Temperature High Temperature 


Costs of steps 1 through 


Purchase of uranium by AEC at guaranteed prices, conversion to UF;. 3 are included in price of 


UF, at step 4 to customer. 


UF; fed to gaseous diffusion plant for enrichment in U***. 


Enriched uranium withdrawn from diffusion plant as UF;, purchased by customer 


at AEC prices. Price/Ib.: 
Transportation and insurance: 


Chemical conversion of UF; to UO: 


$170.50 $214.50 
1.70 1.80 
10.00 15.00 


Press and sinter UO, pellets and fabricate in stainless steel or zirconium cladding: 60.00 75.00 


Place fuel elements in reactor for desired burnup. 


No direct charge. 


Withdraw partially spent fuel from reactor and allow 2 to 3 mos. cooling. No direct charge. 


Return fuel to AEC fuel processing facility. Transportation & insurance: , 4.00 


Dissolve fuel in nitric acid and separate fission products: 


Convert plutonium nitrate to Pu metal @ 1.50/gm. 
Convert uranium nitrate to UF; @ 2.55/Ib. 


13.90 


0.90 
2.65 


Return UF, to diffusion plant and repeat process from step 3. No direct charge. 
Fuel rental at 4%/yr. is charged during steps 6 through 12: 13.60 13.70 


Total cost 
Credit: Pu @ $12.00/gm. 
U at final enrichment 


Total credit: 
Net cost/lb. fuel; 


Cost of heat, ¢/million Btu.: 











$279.25 $341.35 
7.20 
171.00 


178.20 
163.15 


76.7 


oo 
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are reduced at higher temperatures by both parasitic Costs vary with temperature—Fig. 2 
neutron absorption in the thicker cladding and the 
lower amount of fertile material (U™) in the slightly 
greater enriched fuel. The lower conversion heb eum 30-50 Mw(t) 
means less plutonium is produced in the reactor. Thus, = 300-500 Mw (+) 
there is less plutonium credit to apply to the cost. vise 

Higher temperatures (near the creep range of many 
claddings), the uncertain effects of thermal cycling 
and high-intensity gamma and neutron radiation fields 
reduce the core lifetime (fuel burnup) by damaging 
the cladding material. 

Fig. 2, based on present water reactor technology, 
shows how nuclear fuel costs vary with outlet tempera- 
ture. The two examples of fuel cycle costs in Table I 
fall into the range for a 30 to 50 Mwt. (Megawatt 
thermal) reactor at their respective temperatures of 
about 300 F. and 1,000 F. The step-changes shown 
are somewhat arbitrary—they result from the factors 
discussed above. 

Up to a reactor outlet temperature of about 300 F., 
cladding might be made of aluminum alloys. From 
300 F. to about 650 F., zirconium or stainless steel clad 
might be used, while only stainless steel might be 
suitable from 650 F. to about 1,000 F. At tempera- 
tures in excess of 1,000 F., we must have more exotic 
cladding materials, such as Inconel or Discalloy. Available reactor outlet temperature °F. 

200 400 600 800 1000 ~=: 1200 





160 


Nuclear fuel cost, ¢/10° Btu 








rA0)0) r18)8) 10/8) <10]8) 1010/0 m 40/6) 
Available secondary system outlet temp.,°F. 








Mine & 

refine 

uranium Additional research and development, particularly 

00 in metallurgy and extension of fuel lifetimes, should 
allow less costly designs at higher temperatures and 

thereby shift the curves of Fig. 2 to the right. 

(2) Note, in Fig. 2, the effect of plant size on fuel cost 

Produce a decidedly lower cost in the larger units. 

UF ¢ 


E, Applications for Nuclear Process Heat 
Losses 
(3) Pa 6) \ (7) | Clearly, from this discussion of nuclear fuel costs, 


; we can see that nuclear process heat is economically 

Gaseous Fabricate we gts 
diffusion to, Convert fuel limited to low-temperature applications where large 
enrich in U* UF to U0, elements | quantities of steam are required continuously and at 


| a high load factor. Low-capacity plants with low load 
(13) | factors are unlikely to find nuclear heat advantageous. 
i We expect that future developments in nuclear tech- 












































bd nology will reduce fabrication costs and increase the 

| quantity of heat per unit weight of fuel that can be 

(12) (10) (9) (g) | obtained from a single fuel element. Both these fac- 
_ | tors will tend to reduce future nuclear fuel costs. 
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Reprocess ype Load reactor If the fabrication cost for the low-temperature cycle 














cool & burnup in Table I were reduced by a factor of two, the result- 
ey ing total fuel cost would be reduced by about 8¢/mil- 
€ lion Btu. Similarly, if the fuel burnup can be in- 

of "E. ¥ creased from 1% of the total uranium atoms to 2% 
ve Waste 2 L ‘ 1/09 
ee. wi. the fuel costs would be reduced by about 10-15¢/mil- 
lion Btu. Thus, future fuel costs of 20-25¢/million 


Btu. might be possible with low-temperature plants. 
Typical uses for low-temperature process steam are 











Fuel cycle takes 19 mo. for high-, 24 mo. for low tempera- 
ture reactor including the burnup time in reactor.—Fig. 1 
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Pressurized water reactor (PWR) consists of heavily shielded primary system (left) comprising reactor, primary loop 
and steam generator, and secondary system (right) that converts reactor heat to low pressure steam—Fig. 3 


for cooking and drying operations in pulp and paper 
manufacturing; for evaporating and drying in the syn- 
thetic fiber industry; and in the rubber industry. 

Though not all plants with these operations contain 
the factors necessary for economical nuclear process 
heat, some of these industries have fuel costs that 
are 10 to 20% of the value added to the product by 
the manufacturer. Savings in supplying this heat may 
produce significant cost savings for large producers. 

In large plants with multiple conventional units 
and a nuclear heating unit, proper balancing of the 
load between the two would lead to greatest efficiency. 
For example, assign the base load to the nuclear unit, 
which has a high investment and low fuel cost, and 
assign peak loads and spare capacity requirements to 
the conventional unit, which has low investment and 
high fuel costs. 

It might also be desirable to use the nuclear unit 
for process heat requirements only and furnish power 
for electric drives with conventional units or pur- 
chased electricity, thereby reducing the design pres- 
sure and, hence, the capital costs of the nuclear unit. 


Reactor Systems for Process Heat 


Let us briefly discuss the various nuclear reactor 
systems that are now available for process heat appli- 
cations. Each system has its own advantages and dis- 
advantages and the best choice for a particular appli- 
cation necessarily involves many more considerations 
than we can describe for a generalized average plant. 

If we consider only low-temperature process heat 
applications, we can eliminate sodium-graphite and 
gas-cooled reactors since both designs are better suited 
to high-temperature uses. We can also eliminate 
direct-cycle boiling water reactors since these designs 


126 


have no separate secondary systems to protect the 
product from radioactivity. 

There are, then, three main reactor systems: 

1. Closed-cycle water reactor with no net steam pro- 
duction in the core (usually called Pressurized Water 
Reactor.) 

2. Closed-cycle water reactor with bulk steam pro- 
duction in the core (usually called Boiling Water Re- 
actor.) 

8. Organic Moderated Reactor. 

Argonne National Laboratory recently made a feas- 
ibility study of these three reactor concepts as applied 
to process steam.” All three systems were designed to 
provide the same process steam conditions at the same 
reactor thermal rating. 

The first system (PWR) has progressed through 
more generations of design than any other system and 
can be built without an extensive research and de- 
velopment program. Some advantages of this design 
are proven operating reliability, inherent stability, 
demonstrated safety and ease of refueling and main- 
tenance, 

PWR operates at a higher pressure than either 
BWR or OMR. But it has a lower fuel loading and high 
fuel burnup that results in low fuel costs. 

In certain applications, it is possible that PWR 
capital and operating costs can be reduced by elimi- 
nating the circulating pumps and by designing for 
thermal circulation of the reactor coolant. 

The second system (BWR) is also a well-established 
design that can be built without extensive research 
and development. However, this design is at its best 
advantage when steam generated in the reactor can be 
taken directly to its point of use, a system that is 
not advisable for process heat applications. 

Important characteristics of this system, compared 


November 28, 1960—CuemicaL ENGINEERING 





with the PWR, are the relatively low primary flow rate 
and somewhat lower operating pressure. Power density 
of this particular design is lower than either PWR or 
OMR, but this is not necessarily a general character- 
istic of the BWR. However, fuel loading is high, and 
fuel burnup is intermediate, which results in a higher 
fuel cost than for either of the other two systems. 

The third design (OMR) is less well proven than 
water reactors and requires further research and de- 
velopment work for accurate evaluation. OMR is char- 
acterized by its low operating pressure made possible 
by the low vapor pressure of the diphenyl coolant at 
reactor operating temperatures. 

Low design pressure allows a reduction in capital 
cost; however, the cost of replacing the organic, de- 
composed by radiation, tends to offset this saving by 
increasing operating costs. 

Since the diphenyl has poor heat transfer character- 
istics, compared with water, the reactor must normally 
operate at a lower power density and much higher pri- 
mary flow rate than water reactors. Intermediate fuel 
loading and low burnup results in fuel costs between 
PWR and BWR fuel costs. 

The range of steam production costs, including fuel, 
capital, operation and maintenance costs, for these 
ANL designs, were reported as follows: 

PWR $0.64 to $1.50/1,000 Ib. steam. 
BWR $0.83 to $1.72/1,000 lb. steam. 
OMR $0.75 to $1.54/1,000 lb. steam. 

The wide range results from variation in annual 
capital charges of 8% to 25%, in plant load factors 
from 70% to 90% and in unit fuel burnup. 

Among the conclusions and recommendations of the 
Argonne report are the following: 

1. “For the conditions studied, a PWR system is 
somewhat favored over the BWR and OMR. The ease 
of reactor and system load control due to the negative 
temperature coefficient and the better core character- 
istics give this advantage. While in this report, the 
PWR shows little economic advantage over the OMR, 
the PWR should have more potential. This potential 
comes from the larger fuel fabrication cost reduction 
probable with zirconium clad (uranium) oxide than 
with aluminum clad metal. With these probable reduc- 
tions, the combination of integrity and cost with a 
carbon steel primary system-zirconium clad fuel re- 
actor is favored over a stainless steel primary system- 
aluminum clad fuel.” 

2. “While research and development programs di- 
rected toward the economic improvement of any of 
these reactor types are worthwhile, the following three 
areas can be particularly beneficial to the favored PWR 
concept: 

a. Increased efforts on the reduction of fuel fabri- 
cating costs with special emphasis on the zirconium 
clad oxide rods, The current fabricating cost is the 
largest unit cost in the fuel cycle. 

b. Increased study of centainment to reduce the re- 
quired volume and pressure. This can result from more 
understanding of the need for containment volume and 
from study of methods of energy absorption rather 
than containment. 
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c. Increased understanding of corrosion of materials 
and water quality control. In the case of water quality 
control, more effort should be applied to collect data 
and provide an understanding of the cooling systems 
of reactors now operating. The BWR system can profit 
equally from these same three areas; the OMR system 
requires more development in new fuel and improved 
economics of the coolant.” 


Description of the Preferred System 


Proponents of other systems will undoubtedly argue, 
but it seems to us, following the foregoing discussion, 
that a closed-cycle water reactor should be chosen for 
low-temperature process heat. 

Fig. 3 shows a typical flow diagram for a closed-cycle 
unit. Here, a 50-Mwt. PWR unit operating at 400 psia. 
produces 163,000 lb./hr. of process steam at 50 psia. 

The reactor is refueled under water and spent fuel 
is transferred to a storage pit through a small opening 
in the vapor container that encloses the reactor system. 
Rather than removing the core as a unit, we can dis- 
mantle it by removing individual assemblies. The en- 
tire operation can be observed directly, and in safety, 
through water. 

To reduce investment, primary system maintenance 
will be done only when the plant is shut down. Should 
one of the two main coolant pumps fail, the plant can 
still operate at part load. If the remainder of the proc- 
ess heat load can be carried by conventional units, in- 
terference with production can be minimized and regu- 
lar maintenance shutdowns can be scheduled. 

If refueling can be done on 9 days in each twelve 
months cycle and if routine maintenance and inspec- 
tion is performed at this time and during an additional 
one week per cycle, the reactor can be available better 
than 95% of the time. 


Reactor Safety 


A nuclear process heat plant of the closed-cycle 
water reactor type is both safe and reliable. The PWR 
system is inherently stable and equals or exceeds con- 
ventional fossil fuel systems with respect to transient 
response to load changes. 

Radiation shielding is used to insure complete per- 
sonnel safety. Nine to ten feet of concrete is placed 
between the operating reactor and all areas to which 
plant personnel have access. Two to three feet of con- 
crete around the rest of the primary system (main 
coolant piping, pumps and steam generator) protects 
against the intrinsic radiation present in the circulat- 
ing water. This radiation is caused by fast neutron 
bombardment of the coolant as it passes the core. 

Additional shielding around various auxiliary sys- 
tems that .are connected to the primary system protects 
against induced radiation caused by the primary coel- 
ant. Thus, all accessible areas in the nuclear plant are 
shielded to reduce radiation levels below tolerance 
limits during normal operations. 

In the unlikely event that there is a loss of forced 
circulation of coolant through the core, the system is 
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so designed that inertia of the pumps and natural cir- 
culation of the coolant between the core and steam gen- 
erator will prevent overheat damage to the core. 

In the highly improbable event of a rupture in the 
primary loop, all coolant might escape from the pri- 
mary system and leave the core without coolant. 
Though the nuclear chain reaction would stop, there 
is still much decay heat in the fuel—about 1% of full 
power energy. To prevent this residual heat from 
destroying the fuel cladding and thereby releasing 
radioactive fuel and fission products to the environ- 
ment, there is a safety injection system that keeps the 
core covered with coolant. 

Vapor-tight containment is provided to give ultimate 
insurance against any possible release of radioactive 
contamination to the atmosphere. This steel and con- 
crete vapor container encloses the entire primary sys- 
tem and vital auxiliary systems. It is designed to be 
leak-tight at the highest pressure possible, in the event 
of a maximum credible accident to the reactor system. 

These safety precautions minimize any hazard and 
reasonably should permit location of the nuclear plant 
adjacent to the process-heat use site. Only the usual 
manufacturing plant exclusion areas and personnel 
control within that area would normally be required. 


Economic Considerations 


An economic comparison of nuclear heat with con- 
ventional heat must consider such important factors 
as plant size, load factor and fossil fuel costs at the 
plant site. With certain simplifying assumptions, we 
can determine a range of fossil fuel costs wherein nu- 
clear process heat may be competitive and worth fur- 
ther investigation. 

A 50-Mwt. nuclear plant, costing $60 to $80/Kwt. 
today, would be economically competitive with a fossil 
fuel plant of the same size that pays about 57 to 68¢/ 
million Btu. for fuel. In arriving at these figures, we 
made the following assumptions: 

1. Operation and maintenance costs for the two 
plants are equal. 

2. The plant will have a load factor of 90%. 

8. Fixed charges for the nuclear plant are 15%/yr. 

4. Capital cost of a 50-Mwt. conventional plant is 
about $30/Kwt. 

5. Nuclear fuel costs are $0.40/million Btu. 

Though the average price paid by industrial users 
today for fossil fuels might be only 30-35¢/million 
Btu., the cost to individual plants in 1958 varied from 
15¢ to over 70¢/million Btu., depending on location 
and type of transportation available.* 

Thus, it seems that nuclear process heat plants are 
already competitive with conventional plants under 
the proper set of conditions. 

There are, however, certain adverse factors associ- 
ated with a nuclear power plant that we must consider 
and, unfortunately, cannot fully evaluate at this time. 
For example, contrary to assumption (1) above, oper- 
ating cost of a nuclear plant may be higher than for 
a conventional plant because the nuclear plant will 
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require three to five highly skilled and trained oper- 
ators to handle some unique problems. 

Optimistically, we might consider that the reduced 
maintenance cost of the nuclear plant would partially 
or wholly offset the slight operating cost burden. 

Further, we must realize that site selection criteria 
for a nuclear power plant have not been established 
in firm detail. In past decisions, numerous imponder- 
ables such as present population densities, possible 
growth rates, geographical and meteorological con- 
ditions, and general political and economic environ- 
ment have affected plant location and size. 

Where site difficulties do develop, requiring location 
of the plant at either a less desirable location or in- 
creased exclusion areas around the plant, an economic 
burden is clearly implied. 

Further still, a nuclear plant must carry a large 
amount of nuclear liability insurance. Premium pay- 
ments represent an additional cost that is unfavorable 
to the economics of the nuclear heat plant. 





References 


1. _Perazich, George, “Nuclear Process Heat in Industry,” Pro- 
ductive Uses of Nuclear Energy, National Planning Association 
Sept. 1958. : 


_ 2. Link, L. E. et al. “Study of 40 MW Pressurized Water, Boil- 

ing Water and Organic Moderated Reactors for Production of 

Process Steam,” ANL-6009, June 12°59. 

‘ r Paul L. and Morton J. “Potential 

Applications of Nuclear Energy for Process and Space Heat in 

arene States,” American Hydrotherm Corp., NYO-2332, Oct. 
056. 


3. Geiringer, Goodfriend, 





Meet the Authors 


JAMES H. WRIGHT is manager of advanced reactor sys- 
tems work at Westinghouse Atomic Power Dept., Pitts- 
burgh, Pa. Prior to joining Westinghouse in 1956, he spent 
nine years with Gulf Oil in design and operation of natural 
gasoline plants, later was a research scientist at Mellon 
Institute. Dr. Wright has a B.S. in chemical engineering 
from Texas Technological College and his M.S. and Ph. D. 
from the University of Pittsburgh. 

DAVID R. SMITH is in the preliminary plant engineering 
section of Westinghouse APD. Mr. Smith has nine years’ 
experience in nuclear and mechanical engineering at Penn- 
sylvania Power & Light and Westinghouse. He has a 
B.S.M.E. from Penn State and an M.S. in nuclear science 
from Carnegie Tech and is a registered P.E. in Penn- 
sylvania. 





November 28, 1960—CuemicaL ENGINEERING 





Interpreting Dimensionless Groups 


A new approach to dimensional 
analysis: reduce complex sys- 
tems to simple algebraic equa- 
tions in terms of heat and energy 
fluxes in series and parallel. 
This approximation yields di- 
mensionless groups, some of 
which cannot be obtained by 
conventional methods, and also 
aids in interpretation and corre- 
lation of these groups. The ex- 
pressions derived are borne out 
by experimental data from other 
sources. 


LUH C. TAO 
University of Nebraska 


Purpose of this article is to show how simple alge- 
braic equations may be used to obtain dimensionless 
groups, to interpret correlations and to improve the 
usefulness of these groups for certain models. 

Most engineering problems defy rigorous mathe- 
matical solutions. As a result, dimensional analysis 
and correlations of the dimensionless groups so ob- 
tained are commonly applied to complex systems in 
design work.**" Correlations are particularly applied 
to scaling up models and eliminating confusion of 
units. The more common dimensionless groups are fre- 
quently discussed and tabulated.” * 

We usually determine the dimensionless groups for 
a model by one of two methods—transformation of an 
exact differential equation or application of Bucking- 
ham’s Pi theorem.’ This theorem states that a -phe- 
nomenon can be expressed in terms of n independent 
and dimensionless quantities, where n is equal to the 
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number of initial variables involved, minus the number 
of independent dimensions in which they can be ex- 
pressed. Unless a differential equation is solvable, both 
methods provide dimensionless groups only and give 
little indication of the interrelationship of the groups. 


Simple Algebraic Equations Key to Method 


Since chemical engineers are interested in momen- 
tum, mass and heat fluxes, we can reason that, basic- 
ally, fluxes or resistances are combined either in par- 
allel or in series. That is, the balance of forces over a 
small volume involves fluxes in parallel while a con- 
stant flux through several regions implies a series of 
resistances. Both of these cases can be described by 
simple algebraic equations that have obvious physical 
significance and can often be developed into simple 
functions of dimensionless groups to aid in the correla- 
tion of experimental data. Both the assumption of a 
simple model and the expansion of an equation.to fit a 
complex system are approximations rather than rigor- 
ous descriptions. A few examples will illustrate the 
method. 


Fluid Flow Through a Packed Bed 


Consider the case of steady-state single-phase fluid 
flow through a packed bed. The pressure drop across 
the bed is caused by a pressure force pushing fluid 
through void space against the balancing and opposing 
viscous force at the packing surfaces and form-drag 
force on projected areas of the packing. This can be 
expressed as follows: 

A, Ap = AF, + AdFe (1) 
where, considering the whole column, A, is the area 
acted upon by the pressure force; Ap is the pressure 
drop across the column; A, is the area acted upon by 
the form-drag force; F, is the form-drag force; A, is 
the area acted upon by the viscous force; F, is the 
viscous force. These expressions are further developed 
as follows: 

A, = A.e where A, is the total cross section and e 
is the void fraction. 

A; = No. of packing units x the projected area per 
un‘*t packing = volume of packing < (projected area) / 
(unit volume of packing). 

A; = A.Z(1 — e) (1/K.d,) where Z is depth of the 
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packing, K, is a constant and d, is the diameter of the 
particles. 

A, = volume of packing x (total area of packing) / 
(unit volume of packing). 

A, = A.Z(1 — ©)(1/Ked,) 

F, = KypV” = KV’ where p is the density of the 
fluid, V’ is the average linear velocity based on the 
actual free area and V is the velocity based on total 
cross section. 

F, = KuV'/L 
= Ku(V/0)/Kee d,/(1 — «)) 

L is a characteristic length of the model, here taken 
as the space between particles of the packing in mul- 
tiples of d, and y is the viscosity of the fluid. 

Since L approaches 0 as e approaches 0 and L ap- 
preaches infinity as « approaches 1.0, the function of 
L can be assumed to have the form shown. 

After substituting the above quantities into (1) and 
rearranging, the following equation results: 


("BN %) - (a) Ca) * 
(xe \aa)s" © 


This equation is a correlation that covers a wide 
range of Reynolds number and different sizes and types 
of packings. It is interesting to note that e is dimen- 
sionless and the relationship as such cannot be obtained 
from either Buckingham’s theorem or a differential 


equation. 





Heat Transfer of Air Flowing Normal to a Cylinder 


In this case, one may visualize a constant heat flux 
threugh two thermal resistances in series—a laminar 
film and a not fully developed turbulent region. The 
relationship is: total heat resistance = resistance of 
laminar film + resistance of buffer zone, or 


1 sa 
Ct he aes * 


(3) 


Here, h, is the convection heat transfer coefficient; 
d, is the diameter of the cylinder; & is thermal conduc- 
tivity; b is the thickness of the laminar region; a is 
the equivalent conductance of the buffer zone. 

The second term of Eq. 3 is a ratio of film thickness 
to cylinder diameter and can be considered a function 
of Reynolds number. The third term is a ratio of 
molecular conductivity to conductivity caused by bulk 
movement of fluid and can be considered a function of 
Prandtl and Reynolds numbers. For air, both these 
ratios are functions of Reynolds number and decrease 
as Re increases. Increased Re decreases the thickness 
of the laminar layer and increases the conductance of 
the buffer zone. 

Eq. 3 can be further developed to correlate experi- 
mental data. If the third term of the equation is 
assumed to be constant because of smaller variation 
and effect compared with the second term, the follow- 
ing equation ean be obtained from three sets of data— 
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DG/» = 1, 10,000 and 250,000: 
0-416 
eg 305282)" — 0003 


A comparison of calculated and experimental data‘ 
shows that Eq. 4 is a possible correlation: 


Natural Convective Heat Transfer 


Eq. 3 can be used for this case with the following 
assumptions: 
ke Ks 
a Gr¢Pr¢ 

Grashof number is used instead of Reynolds number 
because movement of fluid is caused by thermal buoy- 
ancy force rather than by inertial force. Substituting 
these assumed quantities into Eq. 3, and rearranging, 
results in: 


and 


Gr¢ Pr* 
" “KePr¢ + Kiar=4 

Eq. 4 has a plus sign in the denominator and shows 
great resemblance to several published correlations for 
liquid-metal systems.’ For example: 

Nu = 0.295Gr°* Pr°“"/(1 + 0.444Pr°”)°* for ver- 
tical cylinders. 

Nu = 0.727Gr°™ Pr’”/(1 + 0.444Pr°”)°*” for hori- 
zontal cylinders. 

These examples show that simple algebraic equa- 
tions for a properly chosen model can be used to an- 
alyze some complex systems. This approach is approxi- 
mate in that it requires assumption of a model and 
expansion of that model to a whole system. 

Advantages of the method, apart from its simplicity, 
are that, upon transformation of the simple equations, 
one obtains: 

¢ Dimensionless groups not obtainable by the other 
methods mentioned. 

¢ The trend of mutual effect among dimensionless 
groups. 

¢ The form of functions for further examination. 

e An interpretation of previous correlations. 





Nu 
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Pressure Vessel Design 
for High or 


Cryogenic Temperatures 


Vessel design 

in accord with the 
ASME Code requires 
consideration of 

the effect of 
temperature on 

the maximum stress, RAYMOND R. MACCARY, Mallett & Co., Inc. 
but the Code 
offers no help 

in determining 
this effect. 

This article 
presents a group 
of charts with 
which to find 
both pressure and 
thermal stresses. 
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With the wider use of high-pres- 
sure processes operating at ex- 
tremes of temperature, either at 
the high or at the low end of the 
temperature spectrum, it has be- 
come more necessary for the design 
engineer to pay attention to the 
combined effects of both pressure 
and thermal stresses. 

Many vessels are designed to con- 
form to the ASME Unfired Pres- 
sure Vessel Code’ and compliance 
with Par. UG-22, Item 7, is man- 
datory as concerns the thermal | 
stress loading. However, although : oe 
the paragraph stipulates that ves- | ere) Wi RG Ah si. ~ 
sel design loadings shall include the 
effect of temperature gradients on ; s 
maximum stress in the vessel, the 150 
Code does not give any specific . CY, and CY, (From Figs. 2 and 3) 
guidance toward this evaluation. Steady-state thermal stresses under isothermal heat flow on inner and outer 

Consequently, chemical engineers surfaces of a thick-walled shell; solves Eqs. (1) and (2).—Fig. 1 
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Austenitic 
stainless 
steels 


Aluminum 
, alloys Carbon steels 


carbon <0.3% 


-400 0 “500 —,_ 1,000 500 
,= Temperature inside vessel, °F. 


Temperature-dependent physical-property factor C for stainless and carbon 
steels and aluminum alloys; used in Eqs. (1) and (2).—Fig 2 
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Solves Eq. (6) 
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t : Thickness of vessel wall, inches 
R Inside radius of shell, inches 





Tangential stresses in the inner surface of a thick-walled vessel subjected to 
internal pressure; solves Eq. (6)—Fig. 4 


are prone to underestimate the sig- 
nificance of such stresses in vessel 
design, instead leaning heavily on 
the factor of safety employed. It 
is possible for neglect of such ther- 
mal stresses to lead to conditions 
similar to the over-temperature 
hazards in pressure vessels dis- 
cussed by Rossheim et al.’ 


Code Limits Allowable Stresses 


In addition to requiring that the 
vessel design be based on the simul- 
taneous application of the pressure 
and temperature expected in nor- 
mal operation, the ASME Unfired 
Pressure Vessel Code limits the 
maximum allowable stress in either 
tension or compression to the values 
permitted for the materials as 
listed in Subsection C. It is obvious 
that this stress limit must be based 
on the simultaneous application of 
both the temperature and the pres- 
sure stresses existing in the vessel 
to comply with present Code re- 
quirements. Compliance insures 
that the material stresses will re- 
main within the elastic limits of 
the material of construction. 

Although it is possible to design 
vessels beyond the elastic limits, 
for conditions beyond the scope of 
the Code, this requires careful con- 
sideration of many factors. Among 
these are transient temperature 
conditions, cyclic loadings, creep 
or plastic flow, ductility exhaustion 
as a result of thermal fatigue, 
metallurgical phase changes under 
sustained exposures to temperature, 
as well as oxidative or corrosive at- 
tacks from the vessel’s contents 
which change the physical proper- 
ties of the material of construction 
of the vessel. 


Charts Find Thermal Stresses 


In order to simplify the calcula- 
tions of the combined pressure and 
thermal stresses as required for 
compliance with Code  require- 
ments, the author has developed a 
series of charts which are presented 
here along with examples dealing 
with the more usual conditions of 
stress distributions in cylindrical 
vessels operating under steady-state 
temperatures. 


132 November 28, 1960—CuemicaL ENGINEERING 





t 


R 


S 
=) 


Geometric factor Y2 


e16) % ar rath Sees Keres: MOET Lae Wines ae ee 075 
0.1 0.2 0.304 05 06 0.7 08 09 1.0 


_ Thickness of vessel wall, inches 


Inside radius of shell, inches 


Temperature stresses become 
significantly large mainly in thick- 
walled vessels where there can be 
a temperature difference between 
the inner and outer surfaces of the 
vessel shell. Therefore, the charts 
are set up to aid in designing ves- 
sels of wall thickness anywhere in 
the thickness-to-radius range t/R 
of 0.1 to 1.0. 

Calculation of the thermal 
stresses due to a temperature gradi- 
ent across the vessel wall is based 
on the simplifying assumption that 
there is steady heat flow through 
the wall. For thick-walled vessels, 
this leads to a logarithmic tempera- 
ture gradient, as discussed in Refs. 
3, 4 and 5. The thermal stress equa- 
tions, as derived through the theory 
of elasticity for regions other than 
the vessel ends, may be conveniently 
simplified and expressed in the 
form of single terms of the geo- 
metric parameter t/R to make their 
use more tractable. 

The following relationships give 
the values of the thermal stresses 
for the inside and outside surfaces 


Dimensionless geometric factors Y: and Y:> for cylindrical shells of varying t/R 


ratio; used in Eqs. (1) and (2).—Fig. 3 


of the shell only, since the govern- 
ing design stress can usually be 
determined by these values, as Ex- 
amples 1 and 2 will show: 
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where C = a E/[2 (1 — z)] and 


i aR LR as 
1 | In (1+t/R) 


> ee gual’ Siedileiee ee 
ree is (1+¢/R) (1 +t/R}P-1 | 
Other terms are as given in the 
table of nomenclature on page 136. 


Solves Eq. (7) 








0.1 04 05 


06 07 08 O09 10 


_Thickness of vessel wall, inches 





0.2 03 
pS 
R 


Inside radius of shell,inches 


Tangential stresses in the outer surface of a thick-walled vessel subjected to 
internal pressure; solves Eq. (7).—Fig. 5 
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The importance of determining 
an accurate temperature difference 
AT at operating conditions will be 
obvious from these relationships 
which bring out its direct effect on 
thermal stress. Insulation and am- 
bient conditions play a controlling 
role on vessel design. In addition, 
the temperature dependent proper- 
ties of the modulus of elasticity 
and the coefficient of expansion as- 
sume significance at the extremes 


of operating temperatures as will 
be evident from Fig. 2. Data on 
the thermal properties of the metals 
most commonly used in vessel con- 
struction will be found in Refs. 6 
through 11. 

Since the thermal stress equa- 
tions are based on the temperature 
difference existing at the operating 
temperature, the average of the 
instantaneous coefficients of expan- 
sion at the inside and outside tem- 


t Thickness of vessel wall, inche 


y 


5 of shell, inches 


Longitudinal shell stresses, assumed constant throughout the thickness, in thick- 
walled vessels subjected to internal pressure; solves Eq. (8).—Fig. 6 
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peratures of the shell gives an ac- 
curate measure of the shell strains. 
The coefficients of expansion vary 
only slightly within the range of 
AT, so the inside temperature of 
the shell may be considered, within 
a practical degree of accuracy, as 
suitable for determining the in- 
stantaneous coefficient of thermal 
expansion. Poisson’s ratio remains 
essentially constant at both low and 
high temperatures as indicated by 
the constancy of the relationships 
between the modulus of elasticity 
in tension and that in torsional 
rigidity. 


Find Pressure Stresses Too 


The similar relationships for the 
stresses in the vessel wall due to 
internal pressure alone can also be 
expressed in terms of the same geo- 
metric parameter t/R used for ther- 
mal expansion. Here the formulas 
are based on the Lamé equations as 
indicated in Refs. 3, 4 or 5: 
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Scr. ry 
Sip, R2) 0 
The tangential pressure stress 
given by Eq. (6) is equivalent to 
the design formula of Par. UA-2 
in Appendix I of the ASME Un- 
fired Pressure Vessel Code. The 
Code also allows the use of the 
modified membrane shell formula 
of Par. UG-27c when thickness of 
the shell does not exceed 0.385S2. 
This alternate equation may be used 
in the calculations for the tangen- 
tial pressure stress without sig- 
nificantly changing the results. 
Eqs. (1) and (2) are solved by 
Fig. 1. The physical properties fac- 
tor C and the dimensionless shape 
factors Y, and Y, are found from 
Figs. 2 and 3. Eqs. (6), (7) and 
(8) are solved directly in terms of 
t/R and the internal pressure P by 
means of Figs. 4, 5 and 6. The use 
of these equations is illustrated in 
Examples 1 and 2. Here, having 
computed _ independently the 
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stresses due to pressure and to tem- 
perature, we sum them algebrai- 
cally to give the resultant tensile or 
compressive stress distribution in 
the vessel wall. It will be noted in 
both examples that the problem is 
solved twice, once for t/R = 0.33 
and again for t/R = 0.50. In each 
case it will be observed that a thick- 
ness ratio of t/R = 0.33 could han- 
dle the job without exceeding the 
allowable maximum stress if in- 
ternal pressure alone where pro- 
ducing wall stresses. The addition 
of temperature stress, however, in 
each case makes it necessary to go 
to a t/R of 0.5 to maintain the com- 
bined stresses below the allowable 
limit permitted by the Code. 

At the right of each example is a 
graph of the stress pattern through 
the vessel wall, with tensile stresses 
shown as positive and compressive 
stresses negative. 


Now Try Examples 


Example 1 has been selected to 
show that the summation of the 
tangential stresses at the outside of 
the shell governs the design. In Ex- 
ample 2 the flow of heat is from the 
outside to the inside of the shell and 
AT is considered as negative, there- 
by reversing the sign of the ther- 
mal stresses. In this case, the sum- 
mation of the stresses at the inside 
of the shell dictates the design. Al- 
though longitudinal and radial 
stresses normally do not govern de- 
sign, their values are included to 
complete the stress pattern. 

Such stress patterns apply only 
to the steady-state conditions of the 
vessel. Transient conditions, as the 
vessel reaches a steady-state level, 
warrant special attention. An in- 
dication of the stress pattern may 
be obtained by selecting several 
levels of pressure and temperature 
other than the final steady-state 
level, and employing the corre- 
sponding allowable stresses and 
thermal properties. These indica- 
tions of stress pattern should not be 
construed as a substitute for a more 
rigorous analysis under transient 
temperature conditions, but it may 
serve to guide the engineer toward 
further investigations. 

Although the calculations of Ex- 
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amples 1 and 2 have indicated the 
stress values for a given tempera- 
ture difference AT, it is advisable to 
recheck the computation of the tem- 
perature gradient based on the final 
thickness selected for the shell. 

In applications where the allow- 
able working stresses are based on 
creep limitations of the materials 
used for vessel construction, some 
relief of the thermal stresses may 
be expected to occur under operat- 
ing conditions. However, the recog- 
nition of relaxation of this sort has 
not as yet become a part of the 
Code, although such plastic flows 
may be within the elastic limits. 





Nomenclature 


Temperature-dependent phys- 
ical properties factor = aE/ 
[21 — z)]; see Fig. 2. 
E Modulus of elasticity, psi. at 
le 
P Internal pressure, psi. 
R Inside radius of vessel shell, 
in. 
Tangential pressure stress at 
inside surface of shell, psi. 
Tangential pressure stress at 
outside surface of shell, psi. 
Longitudinal pressure stress 
at inside surface of shell, psi. 
Longitudinal pressure stress 
at outside surface of shell, 
psi. 
Radial pressure stress at in- 
side surface of shell, psi. 
Radial pressure stress at out- 
side surface of shell, psi. 
Tangential thermal stress at 
inside surface of shell, psi. 
Tangential thermal stress at 
outside surface of shell, psi. 
Longitudinal thermal stress 
at inside surface of shell, psi. 
Longitudinal thermal stress 
at outside surface of shell, 
psi. 
Radial thermal stress at in- 
side surface of shell, psi. 
Radial thermal stress at out- 
side surface of shell, psi. 
Shell thickness, in. 
Inside surface temperature of 
shell, °F. 
Outside surface temperature 
of shell, °F. 
Temperature difference be- 
tween inner and outer sur- 
faces of shell; positive when 
heat flow is outward, negative 
when heat flow is inward. 
Dimensionless geometric 
shape factor, from Fig. 3. 
Dimensionless geometric 
shape factor, from Fig. 3. 


Siren 
Sip,o2) 
Svp,2y 


Sip,22) 


Sip.rv 


S¢p,n2) 
Sir.ev 
Sor, 02) 
Sir,2v 


S¢r,22) 


Sir.rv 


Scr,ra) 


Instantaneous coefficient of 
expansion, in./in./°F. at T,. 
Poisson’s ratio, 0.3 for steels, 
0.33 for Al alloys. 
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Distillation processes, whether batch, semi- 
batch or continuous, separate components of 
a mixture because a difference in composition 
exists between the vapor and liquid phases. 


Distillation in its simplest form is 
the separation, by vaporization of 
the components of a solution, that 
results from a difference in volatil- 
ity of the components. In this 
article, we will consider only those 
cases in which all components are 
volatile to some extent. This re- 
striction excludes processes such as 
evaporation. 

In distillation, both mass trans- 
fer and heat transfer occur and it 
could be grouped with these opera- 
tions. However, distillation is of 
great importance in such a large 
number of industries that it is usu- 
ally treated separately. Most chemi- 
cal engineers are familiar with its 
many applications and it is not 
necessary to cite any examples here. 
The number of process industries 
using distillation in the preparation 
of raw materials, in intermediate 
processing and in the production of 
a primary product is very large. 

What makes separation by distil- 
lation possible? We have mentioned 
differences in volatility of the com- 
ponents but a closer examination of 
what is meant by this term is in 
order. The ease of separation of 
a solution’s components can be ex- 
pressed in terms of what is called 
the relative volatility. Thus, for 
two components designated by sub- 
scripts A and B, the relative vola- 
tility is: 

YATB 
TAYB 


= QAB (1) 


where a,, is the relative volatility 
of A with respect to that of B. 
For binary mixtures, component 


To meet your authors, see Chem. Eng., 
Sept. 5, 1960, p, 140. 
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A is usually designated as the more 
volatile component and B, the less 
volatile. Hence, the subscript on 
the relative volatility term is un- 
necessary. Then, Eq. (1) becomes: 
. y@ — 2) 
z(1 — y) 
Another convenient way to ex- 
press relative volatility is to use 
the equilibrium vaporization con- 
stant K that is sometimes called a 
“K-factor” and is defined for com- 
ponent A as: 
ya/ta = Ka (2) 
A similar expression for K is 
written for other components that 
are designated by subscripts B, C, 
D, ete. Using K factors, Eq. (1) 
becomes: 


=a (la) 


Ka/Kp = aap (3) 
In our earlier article on mass 
transfer,’ we showed that for mod- 
erate pressures: 
Ka = yaPa*/P (4) 
Using this relation, Eq. (3) be- 
comes: 


> * 
a4n* = vat (5) 
For ideal solutions, the activity 
coefficients y, and y, are each equal 
to unity and: 
aap* = P4*/P3* (6) 
where the ideal relative 
volatility of component A with re- 
spect to B. 
Combining Eq. (6) with Eq. (5) 
gives: 


Quan" 18 


aap = (yA/ys)aaB* (7) 
and, thus, the ratio of the activity 
coefficients becomes a measure of 
the departure from ideality. 

The ideal relative volatility is a 
function of temperature but, in 
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many cases, this quantity changes 
rather slowly with temperature and 
can be used as a constant over a 
short range of temperature. At 
constant temperature, a,;* is, of 
course, constant. On the other 
hand, even though the temperature 
were kept constant, the activity 
coefficients are dependent on the 
composition. Consequently, the 
relative volatility as, is also de- 
pendent on the composition of the 
solution. 

In distillation, the total pressure 
in the apparatus is commonly con- 
sidered as being nearly constant. 
The variation of the relative volatil- 
ity at constant total pressure is of 
most interest. Fig. 1 shows data’ 
for the system n-propanol-benzene. 
In this figure, the actual relative 
volatility a,;, the ideal relative 
volatility a,,* and the activity co- 
efficient ratio ys/ys are plotted 
against the composition at a con- 
stant total pressure of one atmos- 
phere. Remember that the tempera- 
ture decreases as x, increases. 

Note that the change in the ideal 
relative volatility a,,* is relatively 
small as the composition x, changes 
from 0 to 1. The ideal relative 
volatility is greater than unity over 
the entire concentration range, in- 
dicating that under ideal conditions 
benzene should be more volatile 
than n-propanol. On the other 
hand, the actual relative volatility 
of benzene with respect to n-pro- 
panol decreases from 5.69 at x, = 
0.0115 to 0.43 at x, = 0.978. This 
is a tremendous change in a,, with 
concentration. 

For this system, where ass be- 
comes less than unity, there is a 
reversal of the volatility, and the 
n-propanol becomes more volatile 
than benzene when the mole frac- 
tion of benzene in the liquid be- 
comes greater than 0.77. The point 
where a,; is 1 is the azeotropic com- 
position. Hence, by using a plot of 
Gus VS. X,, We have a convenient way 
to determine it. 

This system gives a minimum 
boiling azeotrope. Since the ideal 
relative volatility is almost constant 
over the entire concentration range, 
the most important factor that in- 
fluences the value of a,; and that 
causes the reversal in relative vola- 
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Volatility and activity vary with composition—-Fig. 1 


Temperature 


Binary system forms minimum boiling azeotrope—Fig. 3 
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tility of the two components is the 
wide variation in the activity co- 
efficient ratio. 

These relations illustrate the im- 
portance of obtaining data on, or 
of estimating the values of, the 
activity coefficients’ vapor-liquid 
equilibrium. In our _ previous 
article,” we mentioned methods of 
estimating activity coefficients for 
those cases where few experimental 
values are available. There are also 
good discussions of these techniques 
in textbooks, handbooks and pub- 
lished articles. 

We have seen how the relative 
volatility reflects the ease of sepa- 
ration of the components of a solu- 
tion. Eq. (1) can be rearranged as: 


| 

| 

| 

Temperature-composition diagram 
Azeotrope 

; Vapor 


Liquid} 


Temperature 


Mole fraction of A 


Temperature 





For binary solutions, Eq. (la), 
written for the more volatile com- 
ponent, can be rearranged to read: 


ar 
¥"TF(@-ie @) 


Eq. (9) is sometimes called the 
equation of the equilibrium line 
since it represents the relation be- 
tween the composition of the com- 
ponent in the liquid and the equilib- 
rium composition of the vapor. 


Use Diagrams for Convenience 


Often, it is more convenient to 
represent equilibrium diagramatic- 
ally. Commonly, these are tempera- 
ture-composition diagrams or y-« 
diagrams for a constant total pres- 
sure. Typical diagrams of this sort 
are shown in Figs. 2, 3 and 4. Fig. 


| Binary system forms maximum boiling azeotrope—Fig. 4 
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2 represents systems having ideal 
solution behavior. Fig. 3 shows the 
formation of a minimum boiling 
azeotrope and Fig. 4 represents sys- 
tems for which a maximum boiling 
azeotrope exists. All these diagrams 
represent cases in which the com- 
ponents of the binary solution are 
completely miscible in all propor- 
tions. 

The case in which the compo- 
nents are partially miscible over 
some of the concentration range is 
represented in Fig. 5. Here a mini- 
mum boiling mixtures, referred to 
as a heterogeneous azeotrope, is 
produced such that the composition 
of the vapor phase is the same as 
that of the combined liquid phases. 

A glance at these diagrams will 
show that, except for the azeotropic 
composition, the composition of the 
vapor is different from that of the 
liquid. This difference in composi- 
tion indicates the opportunity for 
separation by distillation. It makes 
no difference whether the vapor has 
the higher or the lower composi- 
tion. The only requirement is that 
there be a difference in composition. 
Similarly, the relative volatility of 
component A with respect to B can 
be either greater than or less than 
unity, and separation can be ef- 
fected, but it cannot be unity. 


How to Find Boiling Points 
Distillation processes may be 
batch, semibatch or continuous. No 
matter by which process, it will 
usually be necessary to know the 
boiling point and dew point of one 
or more mixtures. Boiling point 
calculations will be discussed first. 
The choice of a method depends 
somewhat on what data are avail- 
able. Let us suppose for the mo- 
ment that data are available on the 
K factors of the various compo- 
nents. We will use these K factors 
along with the relative volatilities 
obtained from them in making our 
calculations. Plots of K vs. the tem- 
perature are shown in Fig. 6. For 
a mixture of more than two com- 
ponents, a trial and error procedure 
is required. Use of relative volatili- 
ties minimizes the number of trials. 
Briefly, the procedure is as fol- 
lows: ag RT 
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1. Select a reference component. 
For example, choose component B 
in a mixture of components A, B, 
C and D. All relative volatilities 
are to be expressed with respect to 
this reference component. 

2. Assume a boiling temperature 
and look up K factors for each 
component. From these, calculate 
a for A, B, C and D. 

3. Multiply a by x for each com- 
ponent and obtain the sum Saz. 

4. If the correct temperature was 
assumed, Yaa should be equal to the 
reciprocal of Ky. Since relative 
volatilities change rather slowly 
with temperature, ax obtained 
from the calculation based on the 
initially assumed temperature tends 
to be correct even though the as- 
sumed temperature was consider- 
ably in error. For this reason, the 
relation 

Kz = 1/2axr 


(10) 
can be used to tell what K, and, con- 
sequently, what the temperature 
should have been. 

5. Using the temperature ob- 
tained as described in the preced- 
ing step, repeat the calculations, if 
necessary, until Sax = 1/K;. Usu- 
ally the second trial will give the 
correct results. Problem 1 shows 
this method of calculation for 
determining the boiling point of a 
mixture of hydrocarbons. 

An alternate method for getting 
the boiling points makes use of 
these relations: 


vatvatvctup+ * * « =rv=V 
latletlctln+ * «+ « =Zl=L 
where 


(11) 
(12) 


v = Moles of any component in vapor 


come 
l = Moles of any component in liquid 
oe. 
xv = V = Total moles of vapor. 
2l = L = Total moles of liquid. 
At the boiling point, 
Kala + Kelz + Kele + 
Kolp +* ¢ ¢=ZKl=L (18) 
and also for component A: 


ya = Kala/2Kl (14) 
Similar equations would be writ- 
ten for each of the other compo- 
nents. In this method, tempera- 
tures are assumed until Eq. (13) 
is satisfied. The equilibrium com- 
position of the vapor is then ob- 
tained from Eq. (14). 
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After calculations have been 
made at the initially assumed tem- 
perature, a good value for the next 
temperature to be used can be ob- 
tained from: 

, . (K gla) L 
Km = “(SKijle 

Here the subscript 1 designates 
the values obtained from the niti- 
ally assumed temperature and Kz: 
is used with Fig. 6 to estimate the 
temperature for the next trial. 

Problem 1—The composition of 
a mixture of hydrocarbons is 2 mole 
% isobutane, 46 mole % n-butane, 
15 mole % isopentane and 87 mole 
% n-pentane. Calculate the boiling 
point under a total pressure of 123 
psia. 

For 


(15) 


the relative volatility 


method, use n-butane as the refer- 
ence substance and assume 170 F. 
as boiling temperature. Obtain K 
values for each component.t Then, 
proceed with calculations as previ- 
ously described. Results of first 
trial are tabulated below: 


ar 
0.0254 
0.4600 
0.0763 
0.1568 


0.7185 


Since Sax equals 0.7185 for the 
first trial, value of K for reference 
substance n-butane is 1/0.7185 or 


+In Problems 1 and 2, the & values for 
aliphatic hydrocarbons were obtained 
from Ref. 3 and the vapor pressures from 
J. H. Perry, “Chemical Engineer’s Hand- 
book,” 8rd, Ed., McGraw-Hill, New York, 
1950, 


Typical equilibrium vaporization constants—Fig. 6 


Equilibrium vaporization ratio, K=y/x 


Temperature 
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1,892. For this value, the tempera- 
ture for n-butane is 198 F. Use 
198 F. as the temperature for the 
seeond trial and repeat calculations. 
Results are: 


Cy 
n-C, 4 


tC; 


n-Cs 


For the second trial, Sax is 0.7288 
and K for n-butane is 1.872. For 
this K value, the temperature for 
n-butane is 197 F. This is a satis- 
factory check with the assumed 
temperature. Vapor composition is 
calculated from ys = (a4 %4) /Se2). 

An alternate method is to use the 
moles of each component per 100 
moles of mixture and the corres- 
ponding K values. As before, use 
n-butane as the reference substance 
and assume 170 F. for the first 
trial. Results are: 


For the first trial, 


- _ { 48.70 \f 100 
Kc = (43) er) = 1.39 


and indicates that 198 F. should be 
used for the second trial. Results 
for the second trial are: 

Kl y 
3.36 0.0332 


l 
i-C, 2. 
n-C, 46. 


0 
0 
15.0 
37.0 


100.0 


i-Cs 
n-C; 





From the second trial, SKI of 
101.38 is sufficiently close to the 
correct value of {Kl of 100. Vapor 
composition y was calculated from 
Kl/SKl. 


How to Compute Dew Point 


Dew point calculations may be 
made by methods analogous to 
those for boiling point calculations. 
Using relative volatilities and Fig. 
6, the procedure is: 

1. Assume a temperature, look 
up K values and calculate a for each 
component, 
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2. Divide y by a for each compo- 
nent and obtain the sum of these 
as X(y/a). 

3. When the correct temperature 
has been assumed: 


Z(y/a) = Ke (16) 


Since a tends to change slowly 
with temperature, £(y/a) obtained 
from the first series of calculations 
tells us what K, and what tempera- 
ture should be used for the next as- 
sumption. 

4. The calculations are repeated, 
using the temperature that is found 
from the preceding step. Usually 
the correct result is obtained on 
the second trial. Problem 2 illus- 
trates a dew point calculation using 
this method. 

After the correct temperature 
has been determined, the composi- 
tion of the equilibrium liquid can 
be obtained from: 


Ya/aa 
Z(y/a) 


For an alternate method of mak- 
ing dew point calculations, we can 


use Eqs. (11) and (12) along with 
the following relations at the dew 


(17) 


ts = 


Temperatures are assumed until 
Eq. (18) is satisfied. Once this has 
been done, the mole fraction of each 
component in the liquid can be ob- 
tained from: 


ane vs/Ka 

2(0/K) 

The results of the first series of 

calculations can be used as a guide 

in selecting the temperature for the 
next trial: 


(19) 


valz (o/K)h 
Vios/Kah 


The subscripts in Eq. (20) have 
the same meaning as in the boiling 
point calculation. 

Of course, if diagrams such as 
shown in Figs. 2, 8 and 4 for binary 
systems are available, boiling point 
and dew points can be read directly 
from the diagram and no trial and 
error procedure is necessary. 


Kn = (20) 


Problem 2—A mixture consists 
of 80 mole % benzene, 40 mole % 
toluene and 80 mole % o-xylene. 
Calculate its dew point at a total 
pressure of 1 atm. 

For the relative volatility 
method, use toluene as the reference 
substance and assume a dew point 
of 120 C. for the first trial. Results 
of the calculations follow: 


o-Xylene 0.30 


1.00 
Note P* is in mm. Hg. 


From the first trial, £(y/a) is 
1.3158. Hence, for toluene, K is 
about 1.3158. For ideal solutions, 
K equals P*/760. Substituting in 
this relation gives 1,000 mm. as the 
ideal vapor pressure for toluene and 
indicates that a temperature of 
120.5 C. is correct. The composition 
of the first drop of liquid is ob- 
tained from x = (y/a)/E(y/a). 





Nomenclature 


Equilibrium vaporization 
ratio equal to y/x. 
Total moles of liquid. 
Moles of individual com- 
ponent in liquid. 
Total pressure. 
Vapor pressure of pure 
component. 
Total moles of vapor. 
Moles of individual com- 
ponent in vapor. 
Moke fraction of compo- 
nent in liquid. 
Mole fraction of compo- 
nent in vapor. 
Relative volatility of one 
component referred to 
another component. 
Ideal relative volatility of 
one component referred to 
another eomponent. 
y Activity coefficient of com- 
ponent in liquid. 
Subscripts 
A, B, C, D, Components in mixture. 
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Plant Notebook 


Troubled with breakage of 
your long gage glasses in 
presence of vibration? PVC 
tubing threaded through a 
length of slotted electrical 
tubing solved the problem 
on an HCl tank truck. 


Several articles appearing in the 
past in the Plant Notebook have de- 
scribed methods of making long, 
tubular gage glasses less prone to 
breakage by the insertion of a sec- 
tion of flexible tubing. A logical 
extension of the idea is to substi- 
tute a length of transparent PVC 
tubing such as Tygon or Nalgon for 
both the gage glass and fixtures. 


1540.0. 
PVC tube 


" 
4% thin-wall 
electrical conduit 


%q slot on 
both sides 


Wire reinforcement 


PVC tube end 5 
slipped over nipple 
on tank outlet 


PVC tubing in a slotted metal tube 
makes a strong, serviceable gage glass. 


Breakproof Gage Glass of 
Plastic in a Metal Tube 


* Winner of the September Contest by 


ROBERT E. LEONARD 


American Potash & Chemical Corp., Henderson, Nev. 


How this scheme was worked out 
can be shown in the case of a 600- 
gal. tank which we had mounted on 
a trailer for transporting concen- 
trated HCl. An ordinary glass tub- 
ular gage would have been broken 
quickly, while a reflex type gage 
seemed too expensive to justify. 
Our solution was to use a length of 
t# x 4-in.-wall PVC tubing, which 
would fit snugly when inserted in 


a section of 3-in. thin-wall electrical 
conduit, slotted both sides to per- 
mit seeing the liquid level. 

The conduit was tack-welded to a 
handy projection on the tank and 
the extra length of PVC tubing was 
slipped over a PVC nipple for con- 
nection to the system. It required 
almost two years of service to 
darken the PVC tubing enough to 
need replacement. 


PRIMING A WORN PUMP 


M. GLUCKMAN 


Chief Chemical Engineer 
Kwikbrite (Pty.) Ltd. 
Johannesburg, South Africa 


When a_ positive-displacement 
pump such as one of the gear or 
lobe type becomes worn, there may 
be difficulty in picking up prime 
with a suction lift. We had such a 
pump, handling solvent from an 
underground tank, up a 20-ft. lift 
to the pump and thence to an evap- 
orator. 

Initially there was ne trouble, but 
when the gears began to wear the 
pump would fail to suck after a 
shutdown. Running dry caused the 
gears to heat up, followed by seiz- 
ure of the pump and burning out 
of the motor. This experience led to 
our installing a priming tank above 
the pump in the suction line. 

To insure proper operation, the 
priming tank needs to be about 
twice the volume of the suction line. 
Also its length/diameter ratio 
should be 2 to 4, since the efficiency 
increases with L/D. 
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To start the unit initially, it is 
filled with the liquid to be pumped. 
In startiig the pump this floods the 
suction, seals the pump, creates a 
partial vacuum in the suction line 
and draws liquid up the line from 
storage. When the pump cuts out, 
the priming tank remains full to 
start the next cycle. This inexpen- 
sive scheme has been used for a 
year without trouble. 

Priming 


= 


Positive 
pump 





Suction 
pipe 


20 ft. 








Y 
Storage f - 
tank \ 











Priming tank helps te start flow of 
liquid in a badly worn gear-type pump. 
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Mounting plate 7 


Dry bulb. 


» 


> 





Outside - 
snnareteal 


Opening 
“ induct 








Mounting studs 


Water trough 


“s Ly hole in plate 


HOME-MADE HYGROMETER 


E. J. GIBBONS 


Mechanical Engineer 
Colgate-Palmolive Co. 
Jersey City, N. J. 


Close checking on humidity con- 
ditions is usually necessary in both 
batch and continuous drying opera- 
tions. Instruments for this purpose 
can be costly, however, and are 
often a source of trouble. 

Sketched above is a simple yet 
effective hygrometer of the dry 
bulb-wet bulb type which is capable 
of being quickly removed from the 
apparatus, cleaned and replaced by 
the operators. This instrument 
eliminates the usual bottle feed, 
level control or water supply line. 
It is simply filled with water as 
needed from the outside. 

The sketch shows everything nec- 
essary is mounted on a removable 
stainless steel plate. The two ther- 
mometers are dial-reading metal 
laboratory instruments. The trough, 
also made of stainless steel, has a 
connected outside compartment for 
refilling and observing water level. 

After a day’s run, or at some 
other suitable period, the whole unit 
can be removed and put under run- 
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ning water. If necessary, a new 
wick can be installed. In the unit 
shown, the wick was made from 
common broadcloth by folding a 
6-in. square of cloth in half. A few 
office staples can be used instead of 
stitching the bulb space in the wick. 

In those cases where the pressure 
within the dryer is on the order of 
a fraction of an inch of water, the 
unit can be used as shown except 
that the outside compartment must 
be big enough to hold the level of 
water displaced by the pressure on 
the inside trough. 

A wet-bulb reading is only accu- 
rate, of course, if the water is un- 
contaminated by soluble materials 
and if an air velocity of at least 
900 ft./min. is maintained across 
the wick. Wet-bulb readings can be 
corrected by increasing the wet- 
bulb depression by the following 
percentages, depending on the ve- 
locity across the wick: 0 ft./min. 
15%; 500 ft./min., 4.5% ; 1,000 ft./ 
min., 2.7%; 2,000 ft./min., 1.5%; 
and 4,000 ft./min., 0.8%. See 
“ASHVE Guide,” p. 651, 1960, or 
Carrier, Trans. ASHVE, 24, 25 
(1918). 


Temperature Checkup 
Shows Which Valves Leak 
KISHOR H. PAREKH 


TATA Chemicals Ltd. 
Mithapur, Okhamandal, India 


Sometimes a process material is 
pumped through one or more heat 
exchangers to a number of reactors 
or process vessels. To simplify op- 
eration, the lines are interconnected 
so that any one or all of the heat 
exchangers can be bypassed and the 
process material can be fed directly 
or through only a single one of the 
exchangers. 

Such a system is all right as long 
as none of the valves leak. If the 
valves do start leaking, some of the 
material may bypass the exchangers 
and flow directly to the process ves- 
sels, thus losing some of the bene- 
fit of the heat exchange. The prob- 
lem then is to discover which valves 
are leaking and to what extent. 

An easy solution is to measure 
the temperature of the fluid at the 
outlet of each heat exchanger and 
again at the inlet of each reaction 
vessel. With no leaks, temperatures 
will be the same. Any temperature 
variation will spot a leaky valve and 
indicate the extent of leakage. 





NEXT ISSUE 


Watch for Winner 
of October Contest 


% How Readers Can Win 


$50 Prize for a Good Idea—Until fur- 
ther notice the Editors of Chemical 
Engineering will award $50 each four 
weeks to the author of the best short 
article received during that period and 
accepted for Plant or Process Design 
Notebooks. Each period’s winner will 
be announced in the second following 
issue and published in the third or 
fourth following issue. 
$100 Annual Prize—At the end of each 
year the period winners will be_ re- 
judged and the year’s best awarded an 
additional $100 prize. 
How to Enter Contest-—- Any reader 
(except a McGraw-Hill employee) may 
submit as many contest entries as he 
wishes. Acceptable material must be 
previously unpublished and should be 
short, prefera / not over 500 words, 
but illustrated if possible. Acceptable 
nonwinning articles will be published 
at space rates ($10 minimum 

Articles should interest chemical en- 
gineers in development, design or pro- 
duction. They may deal th useful 
methods, data, calculations. Address 
Plant & Process Design Notebooks, 
Chemical Engineering, 330 W. 42 St., 
New York 36, N. Y. 
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Vapor Heating Corporation announces their 





VAPOR MODULATIC ~ 


Cr] DLR3* "SLM 


LIQUID PHASE HEATER 


Higher Temperatures 
Lower Pressures 


Lowest Installation and 
Operating Costs 


Least Maintenance 


No Water Treatment 


The Vapor Modulatic HI-R-TEMP Liquid Phase Heater is a BRIEF SPECIFICATIONS 
forced circulation, coiled tube, direct-fired heater of two-pass 
design. It provides dependable, automatic, accurately controlled 

heat transfer up to 600°F. at low pressure. Burns natural gas, PF inde Rane 7H 
propane, butane, No. 2 Diesel oil, or kerosene. Ideal for use in 
oil refineries; in concrete, chemical, plastics, food, plating indus- Thermal Capacity 1,250,000 3,120,000 4,375,000 
tries; for oil or sulphur tankers...or wherever high temperatures BTU’s per hr. input i a ts his 
are needed without high pressures. 











Fuel, Gals/hr. 
check these advantages: No. 2 Fuel Oil 


e FULLY AUTOMATIC OPERATION. Modulating controls auto- 
sapeanty maintain predetermined temperature of heat trans- 
er oil. 

¢ NO WATER TREATMENT NEEDED. Eliminates cost of treatment 
system. No scale deposits, corrosion, freezing problems. 

* LOW PRESSURE VESSELS AND FLOW CIRCUITS. No heavy 
piping, fittings or valves required. 

* LOW OPERATING COST. Forced draft combustion, efficient 
coil design gives highly efficient operation. 

¢ LOW INSTALLATION COST. Completely unitized and skid 
mounted with all piping in place, factory tested before ship- 
ping. Compact, lightweight, installs anywhere. Width, overall 


¢ POSITIVE OIL FLOW. Rotary gear pump assures uniform cir- 
culation...prevents hot-spots, coking, sludging, oil breakdown. Height, overall 


¢ OPTIMUM SAFETY. Built to ASME codes. Flame failure, low 
oil level, high temperature safety shut-off controls are stand- Shipping Weight, lbs. 
ard. CO. quenching ring optional. 





Fuel, Cu. Ft./hr. 
Natural Gas 





Heating Surface 
Square Feet 





Stack Diameter 





Length, overall 
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Please VAPOR HEATING CORPORATION, Dept. 2-K 
80 E. Jackson Bivd., Chicago 4, Ill. 
send me 


free 
HI-R-TEMP TITLE___ 
bulletin FUR _—__ 
no. 4023 ADDRESS 


CITY, ZONE, STATE 
SHOP OSSHSOSHH OP SOHSESEH EEE EEEEEEEEEE ESE OEEEEEHOSESOOESEE ESTOS EO OEEE SEES OOOO EEESERET SEES SEES EEE EE EEESESEEEEEE 


NAME 
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No. 45: ENGINEERING VALUATION 


Continuing a look at computation of depreciation, 
the concept of present worth is amplified with an example of use. 


See how this method works in practice. 


JOHN F. HASELBARTH, JONAS M. BERK, Houston, Tex. 


In Cost File 44 (Chem. Eng., Nov. 14, ’60, p. 244), 
three methods of computing depreciation were sug- 
gested and reviewed: the straight-line, sinking-fund 
and present-worth. Here, we continue the discussion 
of present worth and then show how to use this method 
when making an investment choice. 

> More on Present Worth—At age xz, present value is 
the present worth of the remaining annual operation 
returns plus that of the salvage value: 


Be = Rl +r) — U/l + 7)*) + 1rV./(l +1)" 
But equivalent uniform annual operation return R is 


Re = Bdr(l +). +1)" — 1 +r, 
so that present value of a unit property at age x years, 
and of probable total service life years, is 


(1 +r)* — (1 +47) 
G+r*—1 ]+¥. 
Present value is equal to depreciable base multiplied by 
the “expectancy-life” factor plus the salvage value. 

This derivation of present worth, of course, is based 
on equal annual returns. More realistically, we can add 
a service factor S to compensate for decreasing operat- 
ing efficiency of a unit as it ages, or for appreciating 
value if that should be the case. 

This factor enters the expectancy-life formula as a 
judgment factor S that multiplies the expectancy-life 
factor EF, 





Bs ~ Bal 


Be = BsES + V. 

where it balances inequities that arise from failure 
of the expectancy-life factor to provide proper adjust- 
ment of the original base to current conditions. 

> Use Present Worth in Valuation—Picture the in- 
vestor faced with the choice of buying an existing 
facility or building a new one. With an estimate on 
the capital required for the new unit, he wishes to 
compare the remaining value he can expect of the old. 
For purposes of illustration, we’ll assume that the serv- 
ice factor is 1.0, and salvage value is 0. 

Two relationships hold for a property with assumed 
service life n, with effective age that may differ from 
actual because of capital additions and repairs, and 
with an assumed average rate of return over its entire 


life: 
R=B i ‘actor 
pat = my factor) 


actor) 


where the present worth factor, [(1 + r)" — 1]/ 
[r(1 + r)"], is reciprocal of the capital recovery 
factor. 

From the first of these, we can determine total re- 
turn or earnings (total return minus investment). 
From the second, of course, we find the original invest- 
ment. 

Suppose that a 31-yr.-old plant earns 5% rate of re- 
turn, has a 40-yr. expected life. Knowing original invest- 
ment B, you want to determine equal annual return R 
and value of the original investment in terms of income 
yet to be realized, B,. If B = $1,000,000, then equal 
annual operations return is 

0.05(1 + 0.05)# 
R= $1,000,000 [ eee + bien | 
= $58,300 

Income realized from the investment so far is 31R 
and that yet to be realized is 9R. For present worth 
of remaining annual operation returns, 


(1.05)* — 1 
ead #58,00 [ 0.05(1.05)° | 
= $414,000 
If this $414,000 were invested for 9 years at rate 
of return of 5%, total income would be 
0.05(1.55) 
I =9 x $414,000 ey "5 o 
= $524,700 
which, of course, is the same as 9R. This is simply 
the application of the capital recovery factor to a 
given investment for the specified number of years for 
which the income is anticipated. 
> Try Another Method—With the same numerical 
example, we can use the following relationship to find 
B,: 





r(1 + 1r)* (1 +r)" —1 
ae = [eS rd +n ] 


(0.05) (1.05) ]f (1.05)* — 1 
4 #1,000,000 (1.05)* — 1 [aapaaey 
= $414,000 
In this case, the original investment is multiplied by 
the capital recovery factor and the “remaining-life”’ 
factor to give present worth. 

These two factors may be combined, and when they 
are they produce the expectancy-life factor described 
before. This factor may be applied to the original 
investment B to obtain present worth B, when B, n, 
x and r are known. 
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CHROMALOX 


_ ELECTRIC JOBSIDE 
HEATING PLANTS 


QUICK, LOW-COST SOLUTION T0 
PRODUCTION HEATING PROBLEMS 


Chromalox Electric Heat Exchangers are 
complete, compact heating packages 
ready for quick, economical installation 
where heat is used. All you need do is 
make pipe and electrical connections. 

Chromalox electric heat has many ad- 
vantages. Accurately maintained heat, 
by automatic thermostat. Instant heat 
up, without elaborate facilities. Low heat 
losses and high efficiency, with heat gen- 
erated right at the job. Low original 
cost, low operating cost, little if any 
maintenance. 

For heating water, oils, heat transfer 
media, steam, air or other gases. . . call 
Chromalox. Ask your Chromalox Sales- 
Engineering Representative (or write us 
direct) for Bulletin PESO02. Epwin L. 
WIEGAND ComPANY, 7500 Thomas 
Boulevard, Pittsburgh 8, Pennsylvania. 


32509 








Call Your Chromalox Man for Heating Answers 
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ALBANY, N.Y. 
Hobart 3-0626 
ATLANTA, GA. 
Trinity 5-7244 
BALA-CYNWYD, PA. 
Mohawk 4-6113 
BALTIMORE, MD. 
Hopkins 7-3280 
BLOOMFIELD, NJ. 
Edison 8-6900 
BOSTON, MASS. 
Cedar 5-8040 


BUFFALO, N.Y. 
TT 6-4000 


CHARLOTTE, N.C. 
Edison 4-4244 
Franklin 5-1044 

CHATTANOOGA, TENN. 
Amherst 5-3862 

CHICAGO, ILL. 
Harrison 7-5464 

CINCINNATI, OHIO 
Trinity 1-0605 

CLEARWATER, FLA. 
Phone 3-7706 

CLEVELAND, OHIO 
Prospect 1-7112 

COLUMBUS, OHIO 
Amherst 7-8260 

DALLAS, TEX. 
Riverside 8-9004 

DAVENPORT, IOWA 
Phone: 6-5233 

DENVER, COLO. 
Glendale 5-3651 
Genesee 3-0821 

DES MOINES, IOWA 
Cherry 3-1203 

DETROIT, MICH. 
(See Southfield, Mich.) 

HOUSTON, TEX. 
Capitol 5-0356 


INDIANAPOLIS, IND. 
Melrose 5-5313 
KANSAS CITY, MO. 
Victor 2-3. 
LOS ANGELES, CALIF. 
Ludlow 9-6321 
MIDDLETOWN, CONN. 
Diamond 6-9606 
MILWAUKEE, WIS. 
Broadway 1- 
MINNEAPOLIS, MINN. 
Federal 6-6631 
NASHVILLE, TENN. 
Cypress 2-7016 
NEW YORK CITY, N.Y. 
Worth 4-2990 
OMAHA, NEB. 
341-7600 
PHILADELPHIA, PA. 
Greenwood 3-4477 
PITTSBURGH, PA. 
Emerson 1-2900 
PORTLAND, ORE. 
Capito! 3-4197 
RICHMOND, VA. 
Atlantic 8-8758 
ROCHESTER, N.Y. 
Hamilton 6-2070 
ST. LOUIS, MO. 
Chestnut 1-2433 
SAN FRANCISCO, CALF. 
Underhill 1-3000 
SEATTLE, WASH. 
Main 4-7297 


SOUTHFIELD, MICH. 
Kenwood 8-2100 
Elgin 7-0677 


SYRACUSE, N.Y. 
Granite 4-3933 


WICHITA, KAN, 
Amherst 2-5647 
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Operation & Maintenance 


Critical Path Saves Time and Money 


New technique pinpoints project bottlenecks, shows you 
where to apply extra effort for best results. 


R. C. STEINFELD, E. 7. du Pont de Nemours & Co., Inc. 


We maintain that it is virtually impossible for any- 
one to take a job as complex as a maintenance turn- 
around and be able to select and hold to the single most 
effective and economical schedule. 

What jobs on our schedule are most critical? What 
jobs have the greatest influence on completion date? 
What jobs have the greatest influence on costs and how 
do they relate to completion date? What would be 
gained either in increased production or increased 
project costs if manpower pools were altered and job 
sequences changed throughout the schedule? 

We developed the Critical Path Planning technique 
to solve these questions, to get more precise infor- 
mation and to provide management with alternate 
courses of action. 
> What Is Critical Path Planning?—To define crit- 
ical path planning, I will illustrate the technique with 
a rather simple example. But do not let the apparent 
simplicity of the illustration deceive you. You can 
solve very complex problems with this technique. 

The illustration I will use is one all of us would 
recognize—-“Renewing a Pipeline,” a fairly routine 
maintenance job. 

We can divide the approach into three major divi- 
sions: 

1. Establishing technological sequence of the work. 

2. Computing time limits for each job. 
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3. Programming alternate schedules. 

Table I shows a sequence of events such as you 
might write down at the start of any project. We want 
to know the relationship of one job to another and the 
firm project completion date. We want to know what 
would happen to our end date if there were any inter- 
ruptions during the job. What would those interrup- 
tions mean in relationship to our other jobs? 

For convenience, we have assigned a code letter, 
from A to P, to each job. Assume that our listing is 
complete and the sequence of the jobs is the best. It 
might not be the way you would list them but it will 
do for this example. 
>» Arrow Diagram Planning—Under the first phase 
of this new technique, we must develop a technological 
work sequence for the items listed. To do this, we use 
“Arrow Diagram Planning.” We represent each job 
in the project by an arrow, whose tail represents the 
beginning of the job and whose head, the finish of the 
job. The length of the arrow bears no relationship to 
the time needed for the job. 

To make a topological view of the project by inter- 
connecting the arrows, we ask three fundamental ques- 
tions of each job: 

1. Which jobs precede it? 

2. Which jobs are concurrent? 

3. Which jobs follow? 


November 28, 1960—Cuemicat ENGINEERING 





your key 

tothe perfect \ . 

choice of ; | | ; 
4 A new catalog opens wide the doors to designers of process equip- 


* ment — tells all you need to know in terms of engineering data, 
Ps performance charts, seals, métals, mountings! 


If you need centrifugal pumps with these characteristics, this ref 


5 U M p f erence book is for you: 
Ms ® PRESSURES: to 21 psi in single stage pumps; ro 70 psi in multi- 
ey stage types. 
@ FLOWS: capacities to 70 gpm im single-stage pumps, to 10 gpm for 
multi-stage models, 
MOTORS: standard motors for 115/230 volts 60 cycles 1 phase ( other elec- 
trical characteristics available). Power range from ¥g to 114 HLP. 
e ENCLOSURES: drip-proof, totally enclosed, and explosion-proof ballbearing 


y 


Fee 


Le 


frames. 

@ DRIVES: Space-saving close coupled pumps most rugged and popular. Pedestal 
mounted arrangement without motor available as alternate for belt or coupling drive. 

@ SEALS: a variety of rotary seals and stuffing boxes, to fit every application. 

¢ METALS: your option of cast iron, bronze, stainless steel, Monel, Cast Iron, Hastelloy 
“Cr 

© INSTALLATIONS: a wide range of transfer, recirculation, feed, boost and Gilter- 
pumping applications. ; 

All told, 50 different models are described in full— and you get a wealth of technical 

data as well. Write for new catalog 130 now! 


EASTERN 
INDUSTRIES, | 
INCORPORATE! 


100 SKIFF STREET, HAMDEN, CONN 
WEST COAST OFFICE 4203 Spencer St., testo: Cal 
* 





Job Sequence, Codes, Times, Costs—Table I 
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Nomenclature 


Initial node 
Terminal node 
Elapsed time 
Earliest start 
Latest finish 
Earliest finish 
T, — Yu Latest start 
TT, — (7, + Yaj) Total float 
Tis-1 — (1; + Yas) Free float 


¢" Yu 





We can now develop a graphical presentation of the 
project. As you can see from our lead illustration, we 
show each of the arrows or jobs with its code. 

For instance, take job B, develop a materials list. 
We should not undertake that job until job A, meas- 
uring and sketching, is complete. Once job B is done, 
however, jobs F, G, C and D can be undertaken. 

You will also notice that there are dotted arrows on 
the diagram. These are known as dummies and do not 
represent actual jobs. We put them in the diagram to 
complete the technological work sequence by indicating 
the interrelationship of one job to another. For in- 
stance, job K, placing the valves, cannot take place 
until job D, procuring the valves, is completed. But 
also, job K cannot be started until F and G, deactivat- 
ing the line and erecting the scaffold, have been done. 
> Don’t Forget Outside Factors—At this stage, we 
do not yet have a logical statement of the entire job. 
Every project we undertake is influenced by outside 
events or restrictions that we call restraints. For 
example, in this project, we assume two restraints. 
They are Q, the lead time or time to get the job rolling 
once management has given the green light, and R, 


au 


Crash 


Cos! Time Cost 


5 days 
44 


“S 
3 


$300 $400 
100 100 
850 1,100 
600 
2,900 
10) 
£00 
1,009 
2,000 
300 
250 
250 
100 
700 
200 
0.5 200 


40 days $9,800 


eee 
wuvewen we = 


° 
inn 


$5,200 


g oes een 2 


days 


line availability, the time it takes production to build 
up its inventory and make the line available to us. 

We incorporate these two restraints into the left of 
the diagram, as shown. 

Now, we see that we cannot commence job A until 
we are told by management and production that the 
project should start. Job F, deactivating the line, can- 
not take place until the line has been made available 
to us by production. This requires an additional dummy 
to insure that R, line availability, applies only to job F 
and not to G, C and D as well. 

Now we have completed a statement of our plan for 
the project in a manner that insures against omissions 
and incorporates all restraints that we know of that 
are beyond our direct control. 

In actual practice, designing this graphical presenta- 
tion is quite an art. It takes experienced, well rounded 
personnel to grasp the technique, and construction of 
the maze is not as simple as the illustration might lead 
you to believe. 

If we go no further than this, we have improved our 
planning system over conventional methods. We have 
carefully examined the work, we have asked the three 
questions any planner should ask, and we have estab- 
lished a topological sequence that can give supervision 
a plan for doing and completing the project. 
> How to Find the Critical Path—But now, let us 
move to phase 2 where we will compute the job se- 
quence and find the earliest starts and latest finishes 
of all jobs in the network. We do this to determine 
the critical path through the network—those jobs re- 
quiring the longest time from start to finish. 

We must now determine the time required to do each 
job from origin to completion. We get these times 
from the maintenance organization, from methods and 
standards personnel and so forth. Or we can base the 
times on that normally estimated for each job as 
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determined by past experience. We have listed stand- 
ard and crash times for all jobs in Table I. 

With time entered into our arrow diagram, the 
problem is to solve for a schedule that determines the 
time limits of each job and identifying the critical 
jobs that must be done, one after the other, to carry 
through the project without delay. If you will examine 
the diagram, you will see that there are several paths 
from start to finish. One of these contains the jobs 
whose total elapsed time are a maximum. That is, the 
latest finish of one job and the earliest start of the 
next are the same. 

These are the critical jobs that must be finished 
consecutively, without delay, if we are to complete the 
project on the date forecast. They form the main chain 
or critical path. 

Other paths through the maze would be shorter, 
which means that some of these jobs could be delayed 
without affecting the completion date. 

Let me show you how we can do this calculation by 
hand. Designate the beginning and end of each arrow 
by the letters i and j and with numbers at the begin- 
ning and terminal nodes, with ascending numbers for 
these nodes throughout the diagram. Looking at the 
diagram, you can see that any arrow may be desig- 
nated by its beginning and terminal node, and its rela- 
tionship to the others defined. Thus, arrow Q is 7-1, 
j-2 and arrow A is i-2, j-3. 
> Constructing the Matrix—To determine the critical 
path, we construct a matrix like that shown in Fig. 1. 
We list the 7 points across the top and the i points 
down the side so that each cell in the matrix defines 
one of the arrows in the diagram. Thus, the box 
formed by the intersection of i-8 and j-11 defines 
arrow K, and so forth. 

We now take the elapsed time for each job and enter 
it in the appropriate box. For instance, job D, procure 


Matrix Helps Find Critical Path—Fig. 1 





















































OO) N/M! on} a] cir] — 17 





















































CuemicaL ENGINEERING—November 28, 1960 


valves, is i-4, 7-8 and takes 45 days, so we write 45 in 
box i-4, 7-8. We do the same for all the other jobs. 
There should be no entries below the diagonal. If there 
are, the work flow is in a negative direction and the 
plan is incorrect. 

Now, we use the matrix we have constructed to find 
the earliest starting and latest finishing times for each 
job so that we can determine the critic .] path. 

Note that there are two additional rows of boxes, 
one labeled 7, down the side of the matrix, and another 
labeled 7, across the bottom. In these rows, we enter 
the earliest starting times and latest finishing times, 
which we compute as follows: 

By definition, 7, at i-1 is zero. Therefore, enter 0 
in the first box in the 7, column. 7, from i-1 to i-2 is 
10, the length of time required for restraint Q, the lead 
time. So we enter 10 in the next box. From i-2 to 1-3 
(job A) is 2, so we add 2 and 10 and enter 12 in the 
next box to give us the earliest possible starting time 
for job B, 12 days. 

However, it is not all that simple—you must follow 
your arrow diagram closely while computing 7, and 
T;. For instance, restraint R (arrow i-1, 7-5) does not 
follow job B but is concurrent with it. Therefore, to 
find the correct T, for i-5, we must go across row i-1l 
to column j-5 where we find the elapsed time of 28 
days for restraint R. We enter 28 at 7, for 4-5. 

Job F follows R and is one day, so T, at i-6 is 29 
days. Job C (i-4, j-7) follows job B and takes 30 days. 
Therefore, 7, at 1-7 is 43 (13 + 30), not 59. 

We continue in this manner down the entire T, 
column until we have one more 7, box than there are 
i rows. The number in this last 7, box is the earliest 
starting time for the next project, or for putting the 
line back on stream. It is also the latest completion 
date for the project. 

To find 7,, we enter the final 7, in the last box in 
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the 7, row. We then subtract from this value the time 
for job P (i-14, 7-15), one day, and enter 64 in the 
next box. We continue in this manner all the way back 
to the first 7, box, where the entry should be zero. 
Here again, we must follow the arrow diagram closely 
since all the jobs do not follow consecutively. 

Now that we have calculated the earliest start and 
latest finishes of each job, it is easy to find the crit- 
ical path. We just subtract 7, from 7, for each job. 
If the result is zero, the job is on the main chain or 
critical path. Having determined the critical path, we 
can find the relationship of each job to the others and 
to the critical path. 
> Complex Projects Require a Computer—The prob- 
lem we have just done is a relatively simple one and 
can be hand computed. However, you can see that if 
we had 200 or 2,000 elements, this job could be more 
economically calculated by mechanical means. 

We have caleulated a schedule for just one plan. 
What would happen if we decided to spend more money 
on valve delivery or scheduled more manpower on the 
original plan? You can see that there would be a 
number of schedules that should be calculated—an 
almost impossible task by hand computation. 

Here is where linear programming through a com- 
puter comes in handy. We have developed a computer 
program that will evaluate these variables and print 
the spectrum of schedules required. 
> Are Crash Programs Worthwhile?—What would 
our schedule be if we crash the critical jobs and spend 
extra money? While we indicated earlier the standard 
elapsed time and cost for each job, many jobs can be 
speeded up at a penalty. For instance, it normally 
takes thirty days to procure pipe at a cost of $850 
through normal channels. However, we can get it in 
twenty days for $1,100 by paying premium prices and 
buying out of contract. Prefabricating pipe sections 
takes 5 days at $1,200, but with a larger crew or over- 
time, we can do it in three days for $2,000. 

All this is input information for the computer. There 
is a time-cost relationship for each job—a minimum 
cost at standard time and a crash time at maximum 
cost. Table I shows the time-cost relationship for all 
jobs in the project. 

The problem now is to determine the feasible time, 
minimum cost curve for the entire project. This is a 
machine calculation. If all jobs were crashed, the total 
cost would be $9,800 and the project would take forty 
days. However, the project can be done in forty days 
for $8,500 since there are some jobs where crashing 
will not reduce the total time because they are not on 
the main chain or critical path. 

Table II is a typical computer print-out for the 
standard schedule. The dots under the heading “Free 
Float” indicate main chain jobs. Free float is the 
amount of time that the startup of a job can be shifted 
without affecting any other job. Total float is the 
amount of time that startup of a job can be shifted 
without affecting a main chain job. 

Fig. 2 shows two arrow diagrams resulting from 
computer calculations. One is our original diagram 
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showing a minimum cost of $5,200 and 65 days, while 
the other would take 54 days and cost $7,860. Note 
that there are two main chains in the second diagram. 
By crashing some of the main chain jobs in the orig- 
inal diagram, we have made some previously non- 
critical jobs critical. As we mentioned earlier, we can 
crash still more and reduce the time to 40 days at a 
cost of $8,500. 

> Find the Optimum Time-Cost Point—If nothing 
else were involved, the minimum cost to do the job 
would be $5,200 and 65 days. However, there are other 
costs to consider. There is the outage cost that will 
affect plant or company profit when the equipment is 
shut down. This must be added to the project cost to 
determine the total plant cost for renewing the pipe- 
line. There will be a minimum of this total and this 
is the point that should be selected as the optimum 
for the project. In this case, it is 50 days and $12,000. 

To show you how complex this work can really be, 
I will mention a plant shutdown that we have per- 
formed regularly for 15 years. This is a repetitive job 
that we do on the average of every two weeks. The 
average elapsed downtime is 125 hr., and as a result 
of our 15 years experience, we thought we knew the 
job pretty well. 

With arrow diagramming, we found that we could 
reduce downtime to 93 hr. with present practices and 
without using any speedup methods. Of the 225 jobs 
involved in the project, only 25 are main chain jobs. 
And by using new methods on these 25, we can further 
reduce downtime to 78 hr. 

If you are dissatisfied with your present job esti- 
mation methods, I would advise you to try this tech- 
nique. I can guarantee you two things. First, you are 
in for a lot of work—arrow diagramming is not easy 
and the bigger the job, the harder it gets. Second, you 
are sure of a good return for your efforts. 
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VOTATOR* processing equipment is used for con- 
tinuous polymerization reactions in numerous in- 
stallations. It affords fast, efficient, controlled 
processing not possible in batch reactors. 
Girdler’s experienced engineers operate exten- 
sive pilot facilities to provide exact specifications 
for scaling up to production equipment. VOTATOR 
engineered systems are designed to meet your own 
specific process requirements. These systems pro- 
vide a high degree of flexibility and versatility. 
They save materials, use less floor space and assure 
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significant overall operating economy. 

Rugged, dependable VOTATOR centinuous re- 
actors are fabricated by skilled craftsmen in strict 
compliance with ASME codes. Materials of con- 
struction are carefully selected according to the 
properties of products processed. 

Packaged VOTATOR pilot systems are now 
available for studies of continuous reaction pro- 
cesses in your plant. For additional information 
write Girdler Process Equipment. Division, P.O. 
Box 48, Louisville 1, Kentucky. 


*VOTATOR—Reg. U. S. Pat. Off. 
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Get Your Next Job 


The New, Easy Way 


Two new mail services allow you to sit at 
home in your own living room and select 
from a list of 1,000 prospective employers. 
Career centers provide an opportunity for 
concentrated interviewing. Here’s how to 
increase job mobility—at no cost to you. 


RAYMOND F. FREMED, Associate Editor 


Next week, more than 2,000 chemical engineers will 
converge on our nation’s capital. On Sunday after- 
noon, Dec. 4, the 1960 annual meeting of the American 
Institute of Chemical Engineers will open at the 
Statler-Hilton in downtown Washington. Early Mon- 
day morning, Dec. 5, the American Rocket Society 
will start its 1960 annual meeting uptown at the 
Shoreham Hotel. 

Later on Monday morning—and through Thursday 
the 8th—William Douglass will be lining up his shuttle 
buses outside the two headquarters hotels, eager to 
whisk you off to the Metropolitan Washington Career 
Center. 

Who’s William Douglass? What’s a career center? 

Douglass is a young New Yorker whose specialty 
is matching up technical employers and job hunters. 
He’s president of a company that he and two fellow 

, Yale undergraduates founded in 1949. The company 
a operates under the names of Careers Inc. and Career 
me | Publications, and now employs a staff of 14 located 
4 in New York, Washington, Los Angeles and Chicago. 
fl 


@ Career centers provide an opportunity for the exchange 
, of vocational information. There are no placement fees. 
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ORDER 
DATE 


COMPLETION 
DATE 


Cooling towers destroyed by fire 
replaced in twenty-one days 


July 12, 1960—Fire destroyed two cooling towers on an 
80 ft. high roof at the E. F. Drew & Co., Inc., plant, Boonton, 
N.J. With production loss estimated at $20,000 per day, 
speedy replacement was imperative. 

July 15—Two new towers were ordered from Foster 
Wheeler. 

July 18—Replacement towers were shipped from FW’s 
California plant—three days after receipt of the order... 
six days after the fire. 

July 26—Field erection of the towers began. 

August 5—Both cooling towers were completed four days 
ahead of schedule...a schedule which represented the 
best estimated completion time submitted by any manu- 
facturer when the job was bid. 


FOSTER W 


NEW YORK LONDON 
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How? Fine teamwork on the part of Drew Co. and Foster 
Wheeler, plus the availability of FW’s pre-engineered 
towers, pre-fabricated assemblies, and experienced field 
erection made this performance possible. And quality did 
not suffer because of speed! These towers were un-hurriedly 
engineered, carefully pre-cut, and fully air-dried long before 
receipt of the order. 


In every Foster Wheeler cooling tower, the dimensions 
and quality of the redwood, coupled with proper wood- 
preserving treatment, are your safeguard against delignifi- 
cation and chemical or biological attack. A full range of sizes 
and casing materials are offered. Write to Foster Wheeler 
Corporation, 666 Fifth Avenue, N.Y. 19, N.Y. 


WHEELER 


PARIS ST. CATHARINES, ONT. 
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~ 
Registrants at recent Los Angeles career center browse through literature and brochures displayed by 
participating employers while waiting for their coded-identity numbers to appear on interview call boards. 


A career center, as operated by the Douglass organi- 
zation, provides an opportunity for large numbers of 
technical employers and technical job hunters to ex- 
change vocational information at an extremely low 
cost. There is no registration fee at all for the job 
hunter. Employers pay a modest all-inclusive amount 
for the rental of space and services. 

For example, last August the California Southland 
Career Center was in operation at the Shrine Exposi- 
tion Hall in Los Angeles, a few blocks from the head- 
quarters of the Western Electronics Show & Conven- 
tion (WESCON). WESCON attracted an attendance 
of 35,000. Out of this number, 5,000 visited the 
career center and about 1,500 registered for job inter- 
views with the 24 employers who had signed up for 
space. 

For exposure to a potential interview list of 5,000, 
each employer was charged a flat fee of $1,275. Future 
centers offer these possible discounts to employers and 
potential employers: 

°25% off for advertisers in “Career: 
Experienced Engineer and Scientist.” 

¢ 25% off for employers of less than 20 graduate 
engineers and scientists. 

©10% off for employers who are contracted and 
billed 30 days prior to the closing date. 


for the 


More Than Worth It 


A recruiter for Minneapolis-Honeywell reports that 
his company conducted more than 100 interviews at 
the career center, hired some men on the spot and 
arranged to fly a dozen more from California to New 
Jersey to look over Minneapolis-Honeywell’s facilities 
there. 

Figuring the cost of being in the center plus ad- 
vertising costs, and salaries and expenses of recruiters, 
Honeywell has already more than made up the tab, 
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since it estimates the normal cost of hiring a medium- 
experience man at around $1,000. 

Another company eliminated $4,000 worth of news- 
paper recruitment advertising in Los Angeles, figuring 
to make it up by word-of-mouth at the career center. 


How the Center Works for You 


Here’s how the career center idea works. Assume 
that you have just arrived aboard one of Douglass’ 
free shuttle buses. 

Miss Calista Dowlin (or one of her assistants from 
Careers Inc.) will supply you with a complete kit as 
soon as you walk through the open door. You fill out 
the code registration form and receive a card with 
a code number on it. 

Your registration (minus your name and address) 
is duplicated and delivered “immediately” to each 
of the companies whose brochures are on display. 
While waiting for action, you casually browse through 
the displays set up by the employers. You leaf through 
and select some literature. 

Soon your number is posted on the interview call 
board and you start your interviews. If you aren’t 
interested in a particular company that requests an 
interview with you, you don’t have to do anything. 
Just don’t answer their call. Your identity has not 
been revealed. 

At the close of the career center, your qualifications 
are then circulated to many more companies that sub- 
scribe to the services of Careers Inc. There is still 
no charge to you, the applicant. If one of these 
companies is interested in you, Douglass charges them 
$1 to send you a telegram with their name, address 
and contact man’s name and position. 

Once again, the choice is up to you. If you are 
interested in the company, you respond to the tele- 
gram. If you’re not interested, you do nothing and they 
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THE 

TURBO DRYER ° 
— IS THE MODERN 
m VERSION OF... 








THE AGE OLD PROVEN ART OF 
SURFACE DRYING 
WITH REPEATED PILING AND LEVELING 


The following advanced methods 
have evolved from its use: 


INTEGRATED SYSTEMS 

for continuous: 

¢ Drying and Cooling 

¢ Drying and Gas-Solid Reacting 
¢ Superheated Vapor Drying 


CLOSED CIRCUIT SYSTEMS WwW y S$ § M G N T 
for continuous, dustless and odorfree: 
¢ Desolventizing with Recovery COMPANY, INC. 


* Low Temperature Drying Drying & Process Engineers 
* Drying in Inert Atmosphere 27-02 | Bridge Plaza South 
¢ Entrainer Sublimation for Solids Purification Long Island City 1, N. Y. 


TURBO - DRYERS are available in a wide range of sizes 
from packaged pilot plant units with a 60 sq. ft. tray area 
to giant outdoor units with 18,000 sq. ft. 


ern > 
Aa os 
IN GREAT BRITAIN : STURTEVANT ENGINEERING CO., LTD., LONDON EC 4 
Representatives in principal cities. 
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YOU & YOUR JOB... 


never find out who you are or what your affiliation is. 

To follow the Metropolitan Washington Career 
Center, Douglass has already scheduled three more, 
to be held in New York: 

¢Dec. 13-15, 1960, timed to coincide with the 
Eastern Joint Computer Conference. 

Feb. 1-4, 1961, timed for the annual meeting 
of the American Institute of Physics and the American 
Institute of Electrical Engineers meeting. 

e Mar. 20-23, 1961, designed to attract those who 
attend the Institute of Radio Engineers meeting. 


For Those Who Stay at Home 


The career-center approach is an outgrowth of the 
do-it-yourself, get-a-job-at-home, _fill-in-the-postcard 
idea (Chem Eng., May 4, 1959, p. 152). 

In addition to Douglass and his Career Publications 
there is also an Engineers’ Job Directory published 
by Decision/Inc. of Cincinnati. Both of these service 
organizations offer the employed engineer the oppor- 
tunity of sitting at home and selecting a new employer 
from a catalog. 


High cost of recruiting engineers 


At the request of the Manpower Utilization Subcom- 
mittee of the House of Representatives, the Dept. of 
Defense has recently completed a study of the recruit- 
ing costs of 102 private industrial firms that are 
furnishing hardware to the DOD. 


Government Firms | Commercial Firms 


Cost Per Separation 
New Hire Rate 
i 


Dept. New Hire Rate 


Acquisition Costs 





$722 14.0% 
$969 | 5.4 $1,030 | 12.9% 
$1,223 | 10.6 $708 | 14.1% 


Turnover Data L | 


Army $820 21.6% 
Navy 


Air Force 


Cost Per |Separation 





Separation Addition |Separation 


Addition 


Rate 
14.0% 
12.9% 
14.1% | 


Rate 
32.1% 
20.6% 
19.6% 


. Rate 

21.6% 
5.4% 
10.6% 


Army 
Navy 
Air Force 








In this study, 76 of the companies had more than 50% 
of their business with the government and their 
recruiting costs for each new engineer or scientist 
hired amounted to $1,022 as compared with $751 by 
the 26 other firms whose business is predominantly 
commercial. 

Rep. James C. Davis, chairman of the subcommittee, 
has stated, “The high recruiting costs clearly indicate 
that the companies concerned have not made proper 
use of the free public employment services.” 


In one case, he reads, “Career 1960 for the Ex- 
perienced Engineer and Scientist.” Then he registers 
confidentially with the National Manpower Register 
of Careers Inc. This costs him nothing. 

Or else he can, at his leisure, evaluate the merits 
of the 1,000 “carefully selected” companies listed in 
“Engineers’ Job Directory 1960.” These 1,000 em- 
ployers have been selected by the “manpower experts 
from the executive search division of Decisions/Inc. 
as those employers who offer the exceptional employ- 
ment opportunities in 1960.” A one-line summary of 
his qualifications is mailed weekly to these prospective 
employers. 

Next step might be to subscribe to the EJD/Resume 
System—Experienced Personnel. The charge is $9.75 
for this personalized, specialized service. This entitles 
you to the following: 

¢ Your full-page resume is sent to any 50 adver- 
tisers that you select from the bold-face listings in 
the 1960 edition of EJD. 

eYou get 50 copies of your resume for your 
own personal use. 


If You Prefer the Confidential Service 


“Too dangerous,” you may say. “It’s possible that 
my resume will be sent to my present employer and 
then my position will be jeopardized.” 

EJD has an answer for this. For only $5 more, 
or a total of $14.75, EJD/Resume Service—Experi- 
enced Personnel will code your qualifications and 
safeguard your identity until an interested employer 
asks them to reveal it. Then you will be contacted 
by the interested employer. 

If by chance your present employer, or one of its 
divisions or subsidiaries should happen to request 
your identity, it would be told by Decisions/Inc. that 
the man whose qualifications are described is no 
longer looking for a job. 

Careers Inc. supplies a parallel service. Prices are 
$9.75 for the regular service and $14.75 for the con- 
fidential, coded service. However, if you are willing 
to do without the resumes, there is no charge at all 
to you. 


Advantages for Almost Everyone 


Because of the dollar savings, career centers and 
get-you-a-job-at-home directories are bound to provide 
many advantages for engineer-hungry employers. 
For the engineering profession, this new approach 
to job hunting increases the mobility and opportunity 
for individual bargaining of all employed engineers. 

Of course, the high-priced employment agencies and 
executive recruiting specialists will feel the hot breath 
of low-cost competition down their necks. In Los 
Angeles, the newspapers lost some recruitment 
advertising dollars. 

Most interested in this new approach to low-cost 
recruiting will be House of Representatives Subcom- 
mittee on Manpower Utilization. The box at the left 
tells why. 
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The only 


HIGH 
VOLTAGE 
STARTERS 


built to provide millions 
of trouble free operations 


An astounding claim but true! The secret of this 
remarkable operating life of Allen-Bradley high 
voltage air break starters is found in the ex- 
tremely short contact travel—it’s only %". Thus, 
pounding and contact wear are reduced to a 
minimum. In addition, contactors in A-B high 
voltage starters have only ONE moving part. 
It’s the same simple solenoid design that has 
proved good for millions of trouble free opera- 
tions in A-B low voltage starters. And like A-B 
low voltage starters, the double break, silver alloy 
contacts never need maintenance. For complete 
details on Allen-Bradley high voltage starters, 
send for Publication 6080. 





FEATURES OF THE ALLEN-BRADLEY 
RUGGED SOLENOID AIR BREAK CONTACTOR 
c 
£. £ ONE MOVING ee 
PART ” 
Allt bi : ONLY 3/8 
= Fouble-causing Reduced impact j 
a hn and pounding 
extends contact 
operating life. 





pivots, pins, an 
flexible jumpers 
are eliminated. 





Full Voltage Induction 
Motor Starter Bulletin 1159 


nous Motor Starter 
Bulletin 966 


ALLEN-BRADLEY 


Allen-Bradley Co., 1337 S. First St., Milwaukee 4, Wis. 


DOUBLE BREAK 
CONTACTS 

of silver alloy 
completely elimi- 
nate the need 
for contact 
maintenance. 


Reduced Voltage 
Synchronous Me : 
Bulletin 983 


Voltage 


Member of NEMA 
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FAST ARC 
SUPPRESSION 
New blowout , 
design, new arc 
chutes molded 
of arc resistant 
material. 


ALLEN-BRADLEY HIGH VOLTAGE STARTERS ARE MADE FOR ALL TYPES OF MOTORS AND ALL TYPES OF SERVICE 


Wound Rotor Motor Starter 


Bulletin 1180 


QUALITY 
MOTOR 
CONTROL 


In Canada: Allen-Bradley Canada Ltd., Galt, Ont. 
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Cerrosion Forum 


Crimp pressure seals joint cheaply 
and easily without welding. 


Epoxy-Glue Pipe Joint 
Avoids Expensive Weld 


Fast, permanent, low-cost joints 


Epoxy adhesive and thin-wall 
steel pipe team up to produce a 
unique, new joining technique. 

Developed by Tex-Tube, Inc. 
(Houston, Tex.), the process calls 
for an epoxy glue, belled-end pipe 
and a crimping tool. 
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are claimed. Installation costs, 
using the new method, are about 
25% lower and installation time cut 
about 50%, compared with welded 
joints. 

Tex-Tube engineers developed the 


joint primarily for thin-wall pipe 
(less than 0.188-in. wall thickness) 
and for oil-field applications involv- 
ing long, straight pipe runs with 
few fittings and valves. But the 
epoxy glue works well on lined or 
coated pipe and Tex-Tube looks to 
a big market in process plants 
where thin-wall lined-pipe could 
replace expensive alloys. Lined pipe 
is used in many chemical plants, but 
joints usually involve expensive 
flanges and gaskets, or some type of 
external coupling. 

> Takes Pressure—The new glue- 
crimp joint is good from a pressure 
standpoint. Maximum’ working 
pressure for 3-in. and smaller 
epoxy-joined pipe is 1,200 psi.; for 
larger pipe it’s 800 psi. Tex-Tube 
engineers are working on _ tech- 
niques to boost the pressure rating 
for larger pipe. 

Right now there are some definite 
size limitations. The crimping tools 
can only handle pipe up to 4-in. 
O.D., but machines for 6- and 8-in. 
pipe will be available soon. 

Actually, the joint involves four 
basic steps: 

* Coat the outside of the plain- 
end pipe with epoxy glue. 

¢Coat the inside of the bell- 
shaped end (see photo). 

«Place the hydraulically actu- 
ated crimping tool (see photo) 
around the joint. 

e Apply hydraulic pressure to 
complete the joint. 

Tape can be applied if necessary. 
But joined sections should be 
moved within 15-min. after crimp- 
ing, while the adhesive is still fluid. 
If this isn’t possible, it’s better to 
wait about 48 hr. or until the epoxy 
is completely cured. Moving the 
pipe between 15 min. and 48 hr. 
can cause cracks in the adhesive. 

Tex-Tube, using the technique, 
has installed about a dozen lines in 
Texas and Louisiana, mainly for 
salt water, crude oil and natural 
gas. A number of these installa- 
tions involve lined pipe. The adhe- 
sive (developed by another company 
under an Air Force contract) ap- 
pears to work on most plastic ma- 
terials, although field experience is 
limited to phenolic-, epoxy-, and 
urethane-based linings and coatings 
of 6-10 mils. 
> Crimping Tool—A major pro- 
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We performance test every pump! 


Every pump coming off the assembly line goes on a test 
stand for a performance check. Heads, capacities and horse- 


power requirements are plotted on charts similar to the one 
shown above. You can find out at any time just what to 
expect from your Durcopump. 


Durcopumps are available, standard or self-priming, with 
heads to 345 ft. and capacities to 3500 gpm. Ask your local 
Durco Engineer for advice on your specific application— 


or write for Bulletin P-4-100. Serves the Process /ndustries 


THE DURIRON COMPANY, INC., Dayton, Ohio / Pumps «+ Valves « Filters + Process Equipment 








CORROSION FORUM... 


ducer of thin-wall pipe, Tex-Tube 
has an exclusive patent on the 
crimping tool and plans to rent 
units for about $35/day. Actually, 
two machines are available: one for 
4-in. pipe, weighs 65 lb.; the other 
for smaller pipe, weighs 45 Ib. 
Weight includes a portable hy- 
draulic pump to actuate the crimp- 
ing tool. 

Cost comparisons are difficult to 
make at this early stage of the de- 
velopment, but Tex-Tube claims a 
four-man crew can average 125 
joints of 2-in. pipe in an 8-hr. day 
on a gas pipeline. It takes about 1 
to 12 min. to make a complete joint, 
including field wrapping. Cost for 
belling and adhesive (material) for 
2-in. pipe is about $1.87/100 ft. 


While, for process applications, 
the joint has cost advantages, it 
does introduce some definite limita- 
tions. The glue has an upper tem- 
perature limit of 200 F., a lower 
limit of — 50 F. Thin-wall pipe, 
while cheap, buckles rather easily, 
so special precautions have to be 
taken in laying the pipe. Also, the 
technique seems best suited to un- 
complicated piping systems, with a 
minimum number of branch lines 
and valves. And the crimping ma- 
chine would be difficult to use on 
overhead lines or in crowded areas. 
However, the technique is a decided 
improvement over welded joints on 
thin-wall pipe and it should find 
favor wherever this type of pipe 
can be used. 


PIPE CUSTOM PLASTIC 
COATED AT NEW PLANT 


e First permanent installation for internal coating of 


large pipe. 


e Epoxy coats 16-30-in. pipe under controlled factory 


conditions. 


First permanent installation of 
equipment for the internal coating 
of large diameter line pipe was es- 
tablished recently by A. O. Smith 
Corp. at Milwaukee, Wis. Previ- 
ously, independent contractors have 
handled the fast-growing demand 
for internal coating on pipe, usually 
by paint spraying at a plant site or 
in the field. 

The new A. O. Smith operation 
involves scrubbing and rinsing of 
the interior pipe surface, (heat 
added both before and after these 
operations) and final painting un- 
der controlled venting conditions. 
Composition of the coating and ap- 
plication methods are specified by 
the pipe customer. Present A. O. 
Smith equipment permits coating of 
16- to 30-in.-dia. pipe. 

The permanent internal-coating 
operation was set up to control 
quality in the operation, to provide 
for internal coating of limited 
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quantities of pipe even under ad- 
verse weather conditions, and to 
minimize weathering effect on the 
pipe interior, thus preserving the 
already pickled surface. 

First step in the process calls for 
wire brushing and scrubbing with 
a hot cleaning solution. The pipe 
itself rotates as the brushing me- 
chanism moves back and forth 
through it. 

Pipe is then flushed with hot 
water. After flushing, the inside of 
the pipe is preliminarily dried with 
hot air. 

Electric induction heating re- 
moves all moisture and assures fast 
curing of the epoxy-base paint. 

Actual spraying is done with 
hydraulic equipment that moves 
through the pipe under a venting 
hood. A multi-nozzle spray head 
operates as the pipe rotates. 

Several powerful blowers, oper- 
ating under a venting hood, remove 
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Tallest plastic stack 








Dwarfing workmen, this 72-in.- 
dia., 150-ft.-high plastic stack is 
one of the largest ever built. 
Made of glass-reinforced polyes- 
ter in 24-ft. long flanged sections 
by Heil, it will handle acid fumes 
from a chemical plant. 














BONDSTRAND*-/ ® 3" 


An imaginative solution to cin 


your piping problems 


From Missile Research... 
A new product for process piping 


@ Twice as strong as steel 

@ 1/4 the weight of steel 

@ inherently resistant to chemicals 
which attack stainless steel 


Bondstrand is a corrosion-resistant, high strength, rigid pipe made of glass filaments 
bonded in chemically inert synthetic resins. It is capable of withstanding high pressure and 
the corrosive attack of many salt, acid, and alkaline solutions. The outside surface is 
equally resistant because the pipe is made entirely of corrosion-proof materials. 

No painting or maintenance is necessary. 


Bondstrand’s light weight and ease of assembly can save up to 50% of installation costs. 
Actual cost records of typical applications prove that the total installed cost averaged only 
1.3 times that of carbon steel pipe. By eliminating the corrosion problem and down time for 
replacement or repair, Bondstrand saves many times its slightly higher initial cost. 


Bondstrand is now available in sizes from 2” through 
8” with all necessary couplings and fittings. 
Larger sizes available on special order. 


Write for bulletin containing complete data, z 
including physical properties, chemical resistance, CORPORATION 
flow rates, and other design information. 
A Subsidiary of American Pipe and Construction Co. 


Dept. AK 4809 Firestone Bivd., South Gate, California 


921 Pitner Ave., Evanston, lil. ¢ 360 Carnegie Ave., Kenilworth, N.J. ¢ 111 Colgate, Buffalo, N.Y. ¢ 2404 Dennis St., Jacksonville, Fla. ¢ 6530 Supply Row, Houston, Tex. 
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CORROSION FORUM... 


thinner solvent after the 
spraying. 

A smooth interior surface is on 
the final product. 

Crane loading of the coated pipe 
inte railroad cars is the last step in 
the process. This is accomplished 
within a fully enclosed building. 


vapors 





Metal-Bonded 
Graphite Is Strong 


The Ford Motor Co. has come up 
with new metal-bonded graphite 
materials that combine the strength 
of metals with the unique anti-fric- 
tion properties of graphite. 

Michael Humenik, Jr., of the ap- 
plied science department of Ford 
Motor Co.’s scientific laboratory, 


says potential applications include 
dry and externally lubricated bear- 
ings. 

Graphite-rich compositions of the 
new materials, which would be suit- 
able for dry-bearing applications, 
have strengths superior to the best 
strengths of pure graphite ma- 
terials, improved mechanical prop- 
erties, close dimensional control of 
parts and can be made by high-vol- 
ume powder-metallurgy production 
techniques. 

The metal-rich compositions, Dr. 
Humenik claims, have strengths 
that compare favorably with the 
best strengths of porous metal com- 
positions used for externally lubri- 
cated bearing applications and have 
a much higher range of satisfactory 
performance. The materials also 
are being considered for possible 


use in electrical and specialized 





niques. 





Fueling system uses largest diameter aluminum pipe 


An underground fueling system for jet aircraft, using the largest 
diameter seamless aluminum pipe produced in this country, has been 
completed at Lemoore Naval Air Station, Calif. 

Approximately 6,000 ft. of 16-in. pipe, extruded on a 14,000-ton press 
at Alcoa’s Lafayette, Ind., works, was installed for the Navy. Produced 
in $5-ft. lengths, with a 3-in. wall thickness, the pipe was coated and 
wrapped according to Navy specifications developed to guard against 
excessively corrosive soils at the site. 

Joining was via inert-gas-shielded consumable-electrode welding tech- 








elevated-temperature applications. 

Describing the Ford-patented 
process for producing these metal- 
bonded graphite materials,* Dr. 
Humenik states that conventional 
powder-metallurgy techniques are 
used. 

In the new Ford process, the ad- 
dition of a powdered calcium-silicon 
alloy during liquid-phase sintering 
produces a material combining the 
best properties of iron and gra- 
phite. Compositions have been pre- 
pared with 40 to 90% graphite. 





New High-Temperature 
Alloy for 1,650F. 


Armco Steel has developed a new 
alloy steel specifically for service 
in automobile anti-smog devices. 
Cost is reported to be substantially 
less than other materials now being 
evaluated. 

According to J. P. Butterfield, 
stainless steel product manager for 
Armco, this new proprietary grade 
is nominally 21% chromium, 6% 
nickel and 9% manganese. Price 
base is 72.25¢/lb. for sheets and 
cold-rolled strip. It is a modifica- 
tion of an alloy steel developed 
previously by Armco for exhaust 
valves in high-compression engines. 

Tests to date indicate Armco’s 
21-6-9 to be superior to and, less 
costly than most standard grades 
of stainless steel. 

Tests on initia] heats at Armco’s 
research laboratories and by five 
different manufacturers show the 
new alloy has good strength at high 
temperatures, as well as resistance 
to lead-salt attack. It can be worked 
and fabricated using conventional 
techniques and equipment. 

Alloy 21-6-9, according to Armco, 
should see wide application in both 
catalytic and afterburner type de- 
vices for inner containers, catalyst 
supports, heat-exchanger parts, 
baffles and supports, and in other 
parts where temperatures will 
reach or exceed 1,650F. 


* At a recent powder metallurgy meet- 
ing of American Institute of seecalerey, 
pF and Petroleum_Engineers during 
ond ational Metal Congress in Phila- 

elphia. 
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GAULIN 


Job-Proven 
TRIPLEX PUMPS 


Provide High Efficiency. 
Measured Flow in Metering Applications 





In plant after plant, on job 
after job, Gaulin Triplex high 
pressure Pumps handle all types 
of liquids and densities of fluids 
at lower costs. Their rugged, com- 
pact design assures long life with 
minimum maintenance in meter- 
ing, transfer and spray drying ap- 
plications. 

Compare these features: 

e@ Horizontal Design provides 
well area separating product from 
crank case. 

@ Well area can be gasketed to 
provide maximum safety in han- 
dling hazardous materials. 


Send for the GTA Library of 
product information. 


2: 


e Gaulin cylinder can be disas- 
sembled in minutes. Packing as- 
sembly readily accessible. 

@ Capacities from 50 to 7500 
GPH ... pressures from 500 to 
12,000 psi. 

Write for Bulletin P-55. At the 
same time, ask for GTA. . 
Gaulin Technical Assistance .. . 
for experienced advice and fac- 
tual data on the best method to 
move or blend your product. 

Check Chemical Engineering 
Catalog for the representative 
nearest you. 


71 Garden Street, Everett 49, Mass. 


World's lorges? manufacturer of stainless steel 
reciprocoting, rotory, pressure exchange pumps; 
dispersers, homogenizers and colloid mills. 
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Deliver Positive 





Ask GTA... 

Gaulin Technical Assistance 
for data on the complete Gaulin 
line: Homogenizers, Colloid Mills, 
Submicron Disperser, Triplex 
High Pressure Pumps and HX 
Pumps. Get GTA from your 
nearest Manton-Gaulin Repre- 
sentative 


Akron 8, Ohio 

White Industrial Sales and Equipment Company 
919 Second National Bidg. 

Birmingham 6, Alabome 

D. B. Gooch Associates, Inc. 

5018 First Avenue, North 

Boston, Mass. 

Joseph H. Bertram & Compony, inc. 

570 Hillside Avenve 

Needhom Heights 94, Mass. 

Buffalo 6, N. Y. 

A. W. Johnston Co, 

2021 Clinton St. 

Calgary, Alberta 

Harvey Carruthers, Limited 

122 17th Avenue, S.E. 

Charleston 1, West Va. 

White Industrial Soles and Equipment Company 
1033 Quarrier Bidg. 

Chicago 6, Ill. 

Fuente and Webster inc. 

549 West Randolph St. 

Cincinnati 2, Ohio 

White Industrial Sales and Equipment Company 
140 West Sixth St. 

Clearwater, Fila. 

Johnson Roney |i and Associates 

P. O. Box 26 

Cleveland 20, Ohio 

White Industrial Sales and Equipment Compon 
3639 Lee Road 

Detroit 36, Mich. 

H. A. Reed Compony 

19465 James Couzens Highwoy 

Denver 18, Colorado 

Alidredge & McCabe 

847 East 17th Ave. 

Houston 2, Texas 

Edward Soph Company 

768A MaM Bidg. 





Avels Sales & Engineering Co. 
1407 E. Riverside Dr. 

Los Angeles 39, Calif. 

E. M. Underwood and Compony 
2901 Rowena Avenue 
Minneapolis 3, Minn. 

George R. Melliema Co. 

620 Plymouth Bidg. 

Montreal, P. Q. 

Richardson Agencies Ltd. 

1244 Bois Frank Bivd. 

St. Laurent, Montreal 

Newark, New Jersey 
Frederick E. Herstein & Associctes 
Benninger Building 

1429 Route 22 

Mountainside, N. 

New York City ‘a, N.Y 
Kenneth S. Valentine inc. 

111 West 83rd St. 

Ockiand 11, California 

E. M. Underwood and Company 
4385 Piedmont Ave. 





R. W. Fox Compony 

P.O. Box 196 

Newtown Squore, Po. 

Pittsburgh 22, Pa. 

White ind. Sales and Equipment Co. 
612 Farmers Bank Bidg. 

Portiand 14, Oregon 

The Burhans-Shorpe Co. 

Weatherly Building 

St. Louis 8, Missouri 

Wharton L. Peters Machinery Company 
3863 West Pine Blvd. 

Seattie 4, Washington 

The Burhans-Sharpe Co. 

1731 First Avenue, S. 

Toronto, Ontario 

Richardson Agencies Ltd. 

164 Bentworth Ave. 

Postal Address: P. O. Box 8, Station T, 
Toronto 19, Ontario 

Tulsa, Oklahoma 

Edward Soph Company 

202 East 18th St. 

Vancouver 9, B. C. 

Harvey Carruthers, Limited 

1639 West Sth St. 

West Hartford 7, Conn. 

Joseph H, Bertram & Company, inc. 
998 Formington Avenve 





Now Available! 


CHEMTROL 


“ALPHA SERIES” 


PLASTIC PUMPS 


IN PENTON* 


for handling 
HOT CONCENTRATED ACIDS, 
ALKALIES, SALTS and MANY SOLVENTS! 


Newest plastic pump design! Molded from Penton* for widest 
possible corrosion resistant service even at elevated temperatures. 
Safely handles corrosive chemicals such as concentrated sulphuric 
acid, concentrated chlorine solutions, ferro-cyanide bleach and 
concentrated sodium hydroxide. Features high operating efficien- 
cies, excellent balance, low maintenance. 


Positive mechanical seal maintains exceptional cor- 
rosion resistance and eliminates all metal subject 
to corrosive attack. Seal consists of Teflon ring 
rotating against ceramic faces of near-diamond 
hardness ground to tolerances measured 

in light waves. 


For long, trouble-free pump life 

check Chemtrol. Ask for operat- 

ing data, chemical resistances, 

prices. For recommendations 

gs send operating requirements. 


SPECIFICATIONS: Chemtrol “Alpha Series’’ Pumps 


Availability: Close coupled, immediately; Motors: 4 to 2 h.p.; 1750 to 3500 r.p.m. 
pedestal! mount to follow. Drip proof, fully enclosed or 

Size: 1” outlet x 114” IPS inlet. explosion proof. 

Materials: Body, impeller and seal Impellers: Enclosed type with optimum 
housing in Penton.* contour design. Open type for 

Shaft Seals: Mechanical with Teflon seai special service. 


rotating against stationary ceramic 
sleeve. *Hercules Powder Ce. 


CHEMTROL 


4 404 West Central Avenue e Santa Ana, California 
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(Continued from page 88) 


chloride at Weston, Mich. Capacity 
is 500,000 Ib./yr. The product is 
used as catalyst in making poly- 
propylene. 


Atomic Energy Commission’s Hal- 
lam Nuclear Power Facility at 
Hallam, Nebr., is now about 50% 
completed. Installation, shown 
above, will employ a sodium- 
cooled, graphite-moderated  re- 
actor. It will be rated at 75,000 
kw., is scheduled to be completed 
in 1962, will be operated by Con- 
sumers Public Power District of 
Nebraska. Reactor was designed 
by Atomics International, a divi- 
sion of North American Aviation, 
Inc. 


American Metal Climax, Inc.’s sub- 
sidiary, Pyron Co., is building a 
$1.5-million iron-powder plant at 
Niagara Falls, N. Y. Facility will 
feature a high degree of automa- 
tion and will triple Pyron’s pro- 
duction capacity for powdered 
iron. Construction is due to be 
completed next spring. 


The Standard Oil Co. (Ohio) has 
become California Research 
Corp.’s first licensee for use of the 
latter firm’s new Isocracking proc- 
ess (Chem. Eng., Nov. 2, 1959, p. 
19), which converts gas oils to 
gasoline with yields as high as 
110% by volume. Sohio will build 
a 7,500-bbl./day Isocracker at its 
refinery in Toledo, Ohio, to treat 
both straight-run and cracked gas 
oils. Cal Research’s parent com- 
pany, Standard Oil Co. of Cali- 
fornia, has an Isocracker at its 
Richmond, Calif., refinery. 


Freezing Equipment Sales, Inc., 
York, Pa., has expanded its facili- 
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ties for designing and assembling 
rotary compressors and custom- 
engineered refrigeration units. 
The move quadruples the plant’s 
area; major change is a great en- 
largement of the engineering de- 
partment. 


Goodrich-Gulf Chemicals, Inc., is 
building a plant to produce a new 
type of high-density polyethylene 
at Port Neches, Tex. Process to be 
used is described as an improved 
version of the Ziegler activated- 
catalyst system; the polyethylene 
product will feature high resist- 
ance to stress cracking and to 
temperature embrittlement. 


California Chemical Co., subsidi- 
ary of Standard Oil Co. of Cali- 
fornia, will soon begin erecting a 
complex of chemical plants at 
Stancal’s refinery in Richmond, 
Calif. Total cost will be nearly $17 
million, and the product slate will 
include 41 million lb./yr. paraxy- 
lene, over 100 million lb./yr. ortho- 
xylene. The firm expects to com- 
plete construction late next year 
or early in 1962. Output from the 
new units will be marketed by 
California Chemical’s Oronite Div. 


Monsanto Chemical Co.’s Lion Oil 
Co. division has placed a new sulfur 
recovery unit on stream at its re- 
finery in El Dorado, Ark. The unit 
treats fuel gas, can extract up to 15 
tons/day of elemental sulfur. The 
sulfur is sent molten to Monsanto’s 
El Dorado chemical plant for use in 
making sulfuric acid. 


Monsanto Chemical Co. has gone 
on stream at Everett, Mass., with 
a new plant to produce plasticizers 
for vinyl resins. Facility now 
makes Santicizer 409, a plasticizer 
introduced by Monsanto last year, 
and can also be adapted to manu- 
facture other grades, including 
two that the firm currently has in 
the development stage. 


U. S. Rubber Reclaiming Co. is go- 
ing on stream with a new, $1.25- 
million plant near Vicksburg, 
Miss., which converts old auto and 
truck tires into reclaimed rubber. 
Outputs: 70,000 Ib./day. 
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DEVINE 
VACUUM 


CHAMBER 


A UNIT OF 


C@bx< 


INDUSTRIES 


DRYERS 


More and more manufacturers are getting to know 
about vacuum processing, know that it offers special 
benefits to them. Not as many, however, know that 
Devine Manufacturing Company was the first to 
introduce vacuum processing in this country over 
half a century ago. Ever since, Devine has been 
solving problems for a constantly growing list of 
firms and industries with this simple yet most versa- 
tile processing tool. 

Even special problems do not necessarily involve 
elaborately special equipment. The dryer pictured 
below, for instance, is a Devine Standard Vacuum 
Chamber Dryer that has been only slightly modi- 
fied. Yet it proved the answer for a leading chemical 
manufacturer who needed a safe, low temperature 
quick-drying system that would not damage his 
heat-sensitive product, would not cross-contaminate 
the load. Let us help solve your vacuum drying 
problems, too. 








Phenolic resin-lined double door chamber dryer designed 
to process heat-sensitive chemicals.. 


Other Devine products for the Chemical Processing 
Industry: 
Vacuum Dryers, Blenders and Mixers, Ball Mills, 
Autoclaves, Paint and Paste Mixers, Agitators, Im- 
pregnators, Kettles, Vacuum Pumps, Jacketed Valves. 
Pipes and Fittings, Code Design and Fabrication. 
Write for our new catalog No. 201, with detailed 
descriptions of our complete line of Drying Equipment. 


J. P. DEVINE MFG. CO. 


9th St. & AV.R.R PITTSBURGH, PA 


New York Office: 500 Fifth Avenue., New York 36, N.Y. Phone: Wisconsin 7-7769 
Export Office: 50 Church St., New York 7, N.Y. Cable Address: “Brosites” 
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PROBLEM: 


to sift and reclaim 
PVC resin at rates to 
3000 Ibs per hour 


SOLUTION: 


SPROUT-WALDRON 
GYRO-SHAKER 


Valuable resin dust from 
trimming, scrap grinding 
and other operations at Co- 
lumbia Records, Bridge- 
port, Connecticut, is pneu- 
matically collected at a 
central location. 

At this point, the job of 
sifting and reclaiming at 
rates to 3000 pounds per 
hour, is turned over to a 
Sprout-Waldron Gyro- 
Shaker. The all-metal, 
dust-tight unit scalps at 
high capacity, combining 
speed, reliable operation 
and efficiency. 

At the same plant, another 
Sprout-Waldron Gyro- 
Shaker has successfully 
tackled the problem of sift- 
ing the black granules re- 
sulting from ground up re- 
ject records. Production 
records show more than 
92% acceptable product re- 
moved in the first pass. 
For additional data on the 
Sprout-Waldron Gyro- 
Shaker, ask for Bulletin 
160-A. 


PROBLEM: 


to speed up pepper 
grinding without 
losing volatile oils 


SOLUTION: 


SPROUT-WALDRON 
ROLLER MILLS 


To grind pepper tu —40 
mesh at production rates 
from 2-3000 pounds per 
hour without generating 
excessive heat or causing 
unnecessary loss of volatile 
oils, Durkee Famous Foods, 
Bethlehem, Penna., _in- 
stalled a Sprout-Waldron 
pepper grinding system. 


Heart of the system is the 
one-point control double 
roller mill. Design of this 
unit permits operator to 
set and align rolls with 
complete accuracy in a 
matter of seconds. The 
higher the production re- 
quirements, the more im- 
portant is this one-poirt 
control feature. 

For full details on the Dur- 
kee system, ask for Point- 
ers, Vol. 2 No.5. For speci- 
fications on the roller mill 
request Bulletin 153-A. 


S BR] SPROUT.WALDRON & CO.,INC. 


Po MUNCY, PENNSYLVANIA 
Size Reduction + Size Classification + Mixing & Blending 


SINCE 1866 


Bulk Materials Handling + Pelleting & Densifying 
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Offices 


Copolymer Rubber & Chemical 
Corp., Baton Rouge, La., will build 
a $750,000 general administration 
and executive office building at its 
plant site in Baton Rouge. Build- 
ing will be completed in about 11 
months. 


Signal Oil and Gas Co. has moved 
its research and development 
headquarters from Los Angeles to 
Houston, so that its research and 
development group can _ better 
serve the firm’s manufacturing op- 
erations. 


Companies 


The Fluorocarbon Co., Southern 
California producer of fluorocar- 
bon plastics, has purchased the as- 
sets of the Kel-F plastic division 
of Raco Engineering Co., Santa 
Monica, Calif. 


Sun Chemical Corp., New York, 
has organized a new Chemical 
Coatings Div., which comprises 
the firm’s operating and sales 
units that deal with both protec- 
tive and decorative coatings. 


Humble Oil & Refining Co. is ac- 
quiring substantially all the busi- 
ness and assets of Monterey Oi! 
Co. Monterey’s principal proper- 
ties are in California and Texas; 
the firm also carries out produc- 
tion operations in Wyoming, 
Louisiana and New Mexico. Net 
result of the transaction will be 
the dissolution of Monterey, with 
liquidating distributions totalling 
about $42 per share to be paid to 
Monterey stockholders. Humble’s 
immediate plans are to operate the 
new properties as its Monterey 
Div. Transaction will be closed 
probably no later than Feb. 1, 
1961. 


Monsanto Chemical Co. has been 
negotiating with American Vis- 
cose Corp., Philadelphia, for ac- 
quisiton of Viscose’s entire inter- 
est in The Chemstrand Corp. Vis- 





COP/107 cose currently holds 50% interest 
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in Chemstrand’s stock and also in 
its subordinated notes. Under the 
proposed plan, Viscose would re- 
ceive 3,540,000 shares of Mon- 
santo common stock in exchange. 


Dresser Industries, Inc., Dallas, 
announces that its board of direc- 
tors has approved the purchase of 
Podbielniak, Inc., of Chicago. Lat- 
ter firm makes centrifugal sol- 
vent extractors, laboratory frac- 
tional distillation apparatus and 
packaged distillation plants. 
Dresser is composed of several 
operating companies throughout 
the U.S.; their activities include 
manufacture or fabrication of en- 
gines, compressors, structural 
steel buildings, antennas, pipe 
couplings and fittings, oilfield 
tools, pumps and precision elec- 
tronic components, as well as 
other items. 


Erie County Plastics Corp. is a 
new firm at Corry, Pa., that has 
been organized for custom mold- 
ing of thermoplastics for the ap- 
pliance and automotive industries 
and for consumer fields. Facili- 
ties, already in operation, are 
housed in a one-story, 10,000-sq.-ft. 
building. 


International 


Israel: The Timna copper works 
on the Aqaba Gulf will undergo 
an expansion totalling about $13 
million during the next four years. 
The Board of Israel Mining Indus- 
tries, a government-owned cor- 
poration that operates the facili- 
ties, says the aim of the project is 
to reach an output of 14,000 tons/ 
yr. of 100% copper by 1964. Pro- 
gram includes: (1) expaasion of 
underground excavations for ore, 
(2) doubling of current production 
capacity for cement copper, (3) 
erection of facilities to make 
blister copper, with a final capac- 
ity of 12,500 tons/yr., (4) installa- 
tion of equipment to electrolyti- 
cally refine 12,000 tons/yr. of 
copper, and (5) erection of facili- 
ties to make 6,000 tons/yr. of 
copper sulfate. Timna currently 





SOONER OR LATER 


BLOW 
MOLDERS 
WILL NEED 


atic’ 
APAC ITY 


Suppose you run linear polyethylene of low mek 
indices from .2 to 4... 


D-S Thermatic cooling capacity permits lower stock 
temperature of the extruded tube for faster mold cycles. 


On dry color blending-a competitive necessity—high 
screw speed for compounding is unlimited by tempera- 
ture control problems due to the cooling capacity of 
the D-S Thermatic. 

Don’t lose time and money on special stock screws 


and slow production rates when what you really 
need is THERMATIC COOLING CAPACITY 


DAVIS -STANDARD-—- 


Division of 
FRANKLIN RESEARCH AND DEVELOPMENT CORPORATION 








: Us 
ther atic } 15 WATER STREET, MYSTIC, CONNECTICUT 











COMPANY 


STREET 





STATE 
PRECISION EXTRUSION CONTROL IS OUR BUSINESS 











CPI NEWS BRIEFS . . . 


makes cement copper; 12-month 
production ending in April 
amounted to 5,300 tons. 


West Germany: Rheinpreussen 
A.G., Homberg, Niederrhein, will 
build a 13.2-million-lb./yr. maleic 
anhydride plant at Meerbeck. 
Facility will use the process devel- 
oped by Scientific Design Co., Inc., 
New York, which involves fixed- 
bed, catalytic air-oxidation of ben- 
zene. 


Canada: Sherbrooke Metallurgical 
Ltd. has completed a $3.5-million 
plant for roasting zinc sulfide and 
producing sulfuric acid at Dunn- 


AEROFIN my 
Holland: The Netherlands State 


Mines will build a 10,000-ton/yr. 


Smooth-F in Coils plant to produce low-pressure 


polyethylene. This move follows the 
acquisition in 1959 of a high-pres- 


offer you sure polyethylene plant, which is 


due to reach 25,000-ton/yr. capacity 
this year. 


Greater Heat Transfer Also, N. V. Mekog, an Ijmuiden 


company owned jointly by Royal 
per sq. ft. of face area | Dutch Shell and Royal Nether- 


lands Blast Furnaces, will build 
a mixed-fertilizers plant on a 


* a 
Lower Airway Resistance Royal Dutch Shell site near Rot- 


terdam. It will have a capacity of 
psec less power per c.f.m. 160,000 tons/yr., is scheduled to go 
on stream in 1962. Most of its pro- 
duction will be exported. 
Aerofin smooth fins can be spaced as closely as 14 per inch with 
low air friction. Consequently, the heat-exchange capacity per 
square foot of face area is extremely high, and the use of high air has started up a new installation 
velocities entirely practical. Tapered fin construction provides to produce special solvents from 
: petroleum at the firm’s refinery in 
ample tube-contact surface so that the entire Kent. Designed by BP, the new 
fin becomes effective transfer surface. Stand- facility has a capacity of 30,000 
ardized encased units arranged for simple, tons/yr. 
quick, economical installation. 


England: British Petroleum, Ltd., 


Canada: Electric Reduction Co. 
of Canada Ltd. is building a $12- 
million plant at Port Maitland, 
Ont., to produce phosphates. Part 


f A F A QO F / N of its output will be sold for fertil- 
—— 4 izer use in the U.S., through an 
~ CorPro RA TION agreement with International 

ZPD Minerals & Chemical Corp., 


Skokie, Ill. 





101 Greenway Ave., Syracuse 3, N. Y. 
Pakistan: Pakistan Refinery Ltd. 
Write for Bulletin $-55 will build a refinery near Karachi. 
Project will consist of a 32,500- 
bbl./day crude distillation unit, a 





Aerofin is sold only by manufacturers of fan system apparatus. List on request. 


+5 
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catalytic reforming unit and a hy- 
drotreater, as well as offsite facili- 
ties that include a dockside ter- 
minal and a crude-oil pipeline 
from the port to the refinery. Con- 
struction, scheduled to be com- 
pleted late in 1962, will be by Kel- 
logg International Corp., London, 
a subsidiary of The M: W. Kellogg 
Co., New York. 


Peru: Cerro de Pasco Corp., pro- 
ducer and fabricator of nonfer- 
rous metals, plans to spend almost 
$7 million for additions to two 
plants in Peru. Capacity of the 
firm’s electrolytic zine facility at 
La Oroya will be increased from 
about 32,000 to 52,000 tons/yr., 
and the concentrator located at 
Cerro de Pasco (site of the com- 
pany’s main operating mine) will 
be expanded. The additions at La 
Oroya are due to be completed by 
July, 1962; the concentrator ex- 
pansion by the end of 1961. 


Israel: Miles Chemical Co., Elk- 
hart, Ind., will build a $2-million 
citric acid plant at Haifa. Sched- 
uled for completion late next year, 
the facility will be able to produce 
1,500 tons/yr. About half of its 
output is slated for internal sales; 
the rest will be available for ex- 
port. 


Japan: Five Japanese firms, 
headed by Yawata Iron & Steel 
Co., Ltd., are planning to build an 
oil refinery on northern Kyushu. 
The other companies in the ven- 
ture are said to be Bridgestone 
Tire Co., Nishi Nippon Railroad 
Co., Taiyo Fisheries and Kinoshita 
Shoten. The refinery may initially 
run on North Sumatra crude, 
thereby avoiding foreign exchange 
problems. 


West Germany: Oelwerke Julius 
Schindler GmbH., an associate 
firm of British Petroleum Co., is 
carrying out an extensive develop- 
ment and modernization program 
at its Neuhof Refinery near Ham- 
burg. Featured in the project is 
installation of a 2,000-bbl./stream- 
day Edeleanu dewaxing unit, 
which will be used in making high— 
viscosity-index lubricating oils. 
Cost of the over-all program will 
be about $7.5 million, 
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NEW WAY 


Rockwell's “Mobile Hypregun’ 
speeds valve lubrication 


The unique advantages of Rockwell-Nordstrom lubricated plug 
valves—their simplicity of operation, tight shut-off, and dura- 
bility—depend on proper lubrication. Alert engineers know that 
the few moments spent in lubricating a Rockwell-Nordstrom 
plug valve pay off in big savings on valve replacement costs. 
Now, this simple task is made even easier by the Rockwell 

“Mobile Hypregun”’: a valve lubrication center on wheels that 
cuts time and effort. Look at these advantages: 

@ “Caddy-type” chassis is light, maneuverable, 

@ Unit accommodates 5-quart Rockwell-Nordstrom lubricant 

pail: requires less frequent replenishment. 
@ Enables one man to lubricate hundreds of valves a day. 


Use the coupon for more information. Rockwell Manufacturing 
Company, Pittsburgh 8, Pa., or Rockwell International, S.A., 
Geneva, Switzerland. Canadian Valve Licensee: Peacock 
Brothers Limited, Montreal. 


ROCKWELL-Nordstrom VALVES 


ROGKWELL” 





Rockwell Manufacturing Company 
Dept. 1051 
Pittsburgh 8, Pa. 


Please send more information on the ‘Mobile Hypregun.” 
Nemes 

Company_ 

Address___ 








—— D0 YOU HAVE 


OUR LATEST DATA SHEETS 
—Nos. 15-60 SERIES? 


DEAN 


BAN EUOO 


Our lotest Tech- 
nical Data Sheets 
Nos. 15-60 Ser- 
ies give engi- 
neering specifi- 
cations on Dean 
Panelcoil — the 
highly efficient heating or cooling surface that 
takes the place of old-fashioned pipe coils and 
conventional jocketing. High heat transfer 
rate. Sturdy. Lightweight. Straight or curved 
to fit any surface. 
Latest Data Sheet 15-60 Ser- 
ies and prices sent on request. 


Dean Panelcoi!l formed by 
welding two sheets of metal 
together, with one or both 
sheets embossed, to form 
leakproof integral flow chan- 
nels for steam, refrigerant, 
etc. 


‘DEAN PRODUCTS, INC. 
1039 Deon St., Brooklyn 38, N. Y. 
NIDEAN) STerling 9-5400 





Bocked by 25 Years of Panel Coil Manufacturing 
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F FLEXIDIZE 


YOUR RIGID 
PIPELINE 
CONNECTIONS 


Standard 


ALLFLEX MNH 


flexible pipe 
connectors 
FROM STOCK 
in STAINLESS STEEL 
MONEL « BRONZE 
solve your pipeline 
flexation problem! 


write, wire, phone today 
for your Allflex Datalog 
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3732 5 Sores 
Long Islane City 1, N. Y. 
STiltwell’ anys 

















Convention Calendar 


November 


28-29. Western Petroleum  Refiners 
Assn., 4th Computer Conference for 
Refiners, Hotel Tulsa, Tulsa, Okla. 


29. American Institute of Consulting 
Engineers, Annual Dinner, Waldorf- 
Astoria Hotel, New York, N. Y. 


29-30. Midwest Research Institute and 
CHEMICAL ENGINEERING Sympo- 
sium on new techniques in mathemat- 
ics, chemistry and engineering as ap- 
plied to modern chemical engineering 
practice, Hotel Muehlebach, Kansas 
City, Mo. 


27-2. American Society of Mechanical 
Engineers, Annual Meeting, Statler- 
Hilton Hotel, New York, N. Y. 


28-2. American Society of Mechanical 
Engineers, 24th National Exposition 
of Power and Mechanical Engineering, 
New York Coliseum, New York, N. Y. 


29-2. Corrosion and Metal Finishing 
Exhibition, Olympia, London, England. 


30-2. The Iron and Steel Institute, 
Symposium on “Steels for Reactor 
Pressure Circuits,” Hoare Memorial 
Hall, London, England. 


December 


1-2. Ohio State University, 21st An- 
nual Conference on Glass Problems, 
Columbus, Ohio. 


1-3. American Chemical Society, 16th 
Regional Meeting, Biltmore Hotel, 
Tulsa, Okla. 


3-9. Chemical Specialties Manufac- 
turers Assn., 47th Annual Meetizg, 
Hollywood Beach Hotel, Hollywood, 
Fla. 


4-7. American Institute of Chemical 
Engineers, Annual Meeting, Statler 
Hotel, Washington, D. C. 


8. Synthetic Organic Chemical Manu- 
facturers Assn., Annual Meeting, Ho- 
tel Roosevelt, New York, N. Y. 


9-10. Southern Methodist University, 
School of Engineering, “Introduction 
to Plasma Dynamics” Dallas, Tex. 


11-14. The Material Handling Insti- 
tute, Joint Industry Annual Meeting, 
Savoy-Hilton Hotel, New York, N. Y. 


11-14. Eastern Joint Computer Con- 
ference, New Yorker Hotel, New York. 


12-14. American Nuclear Society, An- 
nual Winter Meeting, Mark Hopkins 
and Fairmont Hotels, San Francisco. 





SZ. WILLIAM C. DIMAN, 
Atmosphere Equipment 
Specialist, reports... 


MODERN PROCESSES 
DEMAND MODERN 
ATMOSPHERES 


Ever since 1927, when C. I. Hayes 
perfected the first controlled-atmos- 
phere heat treating furnace, we have 
made a steady effort to further the 
technology of atmosphere gener- 
ators and dryers. By recommending 
proper generators and dryers, we 
have helped our customers speed 


production, improve product uni- “ 
formity and quality and save proc- '¥ 


essing time and trouble. The big 
Hayes equipment line includes: 


MOLECU-DRYER (using 

LINDE’S Molecular Sieves) 

— for drying, sweetening, 

purifying protective atmos- 

pheres and for gas and liquid 

separation and recovery. 

Exh gas dew points to less 

than minus 100°F. Many 

standard sizes available for process appli- 
cations, instrument air drying, etc. 


= “33 
MOLECULAR (SIEVES < 
NITROGEN GENERATORS 
(using LINDE'S Molecu- 
lar Sieves) — produces 
99.99% pure inert gas at 
about 20¢ per 1000 cu. ft. 


a MUED: Standard sizes from 1000 


CFH to 10,000 CFH. 


“ENGINEERED ATMOSPHERES” 
— HAYES offers a broad range 
of equipment for producing oxi- 
dizing, reducing, carbon-poten- 
tial, and nitrogen-hydrogen 
atmospheres . . . ‘also engineered 


> equipment packages for stand-by 


(start-ups, emergencies, etc.). 
Standard sizes are availabje in all 

types: Exothermic, Endothermic, 

and forming gas generators — 

also ammonia dissociators. 

Hayes offers more than just equip- 
ment. Our Engineering organization 
and experimental lab. are ready to 
help make sure you get the right 
atmosphere equipment for your 
work. 


ASK FOR BULLETINS... Bulletin No. 





Ammonic Dissociator . 
General Bulletin . . 
Forming Ges Generator 


C. 1. HAYES, inc. 


Established 1905 
843 WELLINGTON AVE , CRANSTON 10, R. !. 
<> 
It pays to see Hayes f 
dance bh fa tie f 


JuIda 
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NOW—DRY NATURAL GAS 
MORE ECONOMICALLY 






fo OC): ° 
Ore wHEN you ADSORB WITH LINDE 


»Oya, MOLECULAR SIEVES 


( ) rf f . w they are use 
— ant A major petrochemical Ypany has ar , tent 
(>) ts ethylene from 3000 PPM to less than 1PPM. This high purity is 
NY , eved in a single-stage pr ess. automat Tale tatela rrosive 
E s. Other petrochemical uses ir je drying of cracked 
ethylene, hydrogen quid propylene, so vents a Ta melarls 
) and liquids. Natural gas producers use Molecular Sieves f 
{ 1g of natural gas, for sweetening of liquid pr 





SOME AREAS WHERE frying and 
MOLECULAR SIEVES e and bu Tare) Iryir f adsorber oi|. Petroleum refiners 
ise them to gain efficiency in drying reformer hydroger elite 


|, and for rerhovaf of impurities su 


IMPROVE- ADSORPTION itane LPG and transformer oil, a 
) oa, : a P se Molec 


Refrigeration manufacturers 


5 maalciaer-} ele.) 

@ Purification of ethylene . : 

ar Sie 5 asa INT IF ner-drvine refricerant cam -lilsalial ti 

@ Drying gases, liquids, eve 4 SUPE ying re gerants € 
solvents id=i-y4-n1 0) Om] alemeel age) 

@ Drying, sweetening For these and many other adsorbent applications, you can rely 
natural gas itented Linpe Molecular Sieves to perform more effectively. They 
Sweetening liquid 

e gig 1ré the top quality materia f their kind available today, always 
propane, butane - 

iniform, with high capacity, high strength, and high bulk density 


@ Drying jet fuels 
| are available in regular and special grades to meet your spe 


@ Octane improvement 


@ As refrigerant > 
desiccant NDE te nical know-how gained from years of laboratory and 
@ Controlled atmosphere field work witt Isorption problems an help make Molecula 

Tahal t r i 
felenanal or: haleyal sieves W k F tably f r¢ further Information, write: Dept 
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e CUSTOMIZED BEARING SEALS guard CUSTOM ‘8000’ 
motor bearings against the alkalies, acids, salts and 
other contaminants encountered in chemical processing 
applications. 


© rrame, END SHIELDS, AND CONDUIT BOX are cast 
iron. All other parts and hardware are specially treated 
for corrosion resistance to provide maximum reliability 
in moisture-laden and corrosive atmospheres. 


€ EXTRA-LARGE CAST IRON CONDUIT BOX has gaskets at 
the split, and between frame and box to seal out mois- 
ture. Leads enter box through rubber grommets to seal 
out ambient air. 

IN ADDITION TO THE SPECIALIZED MOTOR FEATURES men- 
tioned above, General Electric CUSTOM ‘8000’ motors 
offer these superior “standard” features: easily-removable, 
lightweight, flat end shields simplify motor maintenance; 


“positive-purging” lubrication system increases bearing 
life—prevents grease leakage along shaft (new sleeve 
bearing design also available); pre-wound stator core 
assures uniform high performance; acoustic design re- 
duces motor noise level. 

CUSTOM ‘8000’ MOTORS are manufactured to the rigid 
quality specifications General Electric has adhered to 
for over 80 years. Today, with the implementation of 
advanced design and manufacturing techniques, G.E. 
can accurately and economically Customize motors to 
your specific requirements through utilization of motor 
components engineered exclusively for chemical process- 
ing applications. 

* Trade-mark of General Electric Co. 


MEDIUM AC MOTOR AND GENERATOR DEPARTMENT 


GENERAL ‘s6) ELECTRIC 
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EXCLUSIVE 


POLYSEAL * 
INSULATION 
SYSTEM 
LENGTHENS 
MOTOR LIFE 


General Electric’s new Polyseal 
supported silicone rubber insula- 
tion system is designed to give max- 
imum winding protection against 
damage from the alkalies, acids, 
salts and other contaminants en- 
countered in the chemical process- 
ing industry. 

The Polyseal system assures 
superior mechanical, thermal, volt- 
age and environmental endurance. 
This form-wound insulation is a 
vulcanized system “built-up” from 
silicone rubber tape reinforced by 
glass and Dacron? fabric. Polyseal 
both retains its resilience and pro- 
vides a positive seal against fluids 
and other chemical processing con- 
taminents. 


POSITIVE MOISTURE PROTECTION is assured by 
“‘under water’ production line tests. For ex- 
ample, 2300-volt, form-wound Polyseal coils 
are water soaked for one-half hour—then 
‘‘hi-potted”’ at 8000-volts while still completely 
immersed—to prove the insulation system is 
absolutely sealed. 


+ Registered Trade-mark DuPont Co. 


CALL YOUR 
GENERAL ELECTRIC 
APPARATUS SALES OFFICE 


for fuil information on CUSTOM 
48000’ motors for the chemical in- 
dustry, or write for Bulletins GEA- 
6865 and GEA-6889, to Section 
884-11, General Electric Company, 
Schenectady 5, New York. 


Progress /s Our Most Important Prodvet 
GENERAL CO ELECTRIC 





NEW EQUIPMENT... 
(Continued from page 106) 


low-friction bearing characteris- 
tics, can be used for metal-to- 
plastic contact in internal bear- 
ings without lubrication. In 
service, the liquid being pumped 
provides some lubrication, but run- 
ning the pump dry should not 
harm the bearings. 

Pump design distributes the op- 
erating stresses over unusually 
large bearing areas. For instance, 
instead of having an idler gear 
shaft that requires small recessed 
bearings in the front and rear end 
plates, the idler gear has integral 
end hubs the full diameter of the 
gear. Thin metal sleeves are 
pressed over the hubs, which then 
rotate in the actual plastic hous- 
ing cavity with the full diameter 
of the hub bearing the load. 

Pump capacity is 2-18.5 gpm. at 
pressures from 0 to 100 psi. with 
nonlubricating liquids. It may be 
operated forward or backward 
with or without pulley drive. An 
internal bypass is molded as part 
of the end plate—Planet Prod- 
ucts, Chicago. 106D 





Plunger pump 


Redesigned fluid-end boosts 
unit’s volumetric capacity. 


Volumetric displacement is in- 
creased 50% at no additional cost 
compared with previous models of 
the same size, in a new line of out- 
side-packed plunger pumps. Called 
the 7000 Series, pumps have a 
rated capacity from 1 to 90 gpm. at 
100 to 10,000 psi. 

Advantages claimed for new 
horizontal triplex design include 
low suction manifolding, low 
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center of gravity (to reduce oper- 
ating vibration), and individually 
removable valve and _ cylinder 
covers. Unit handles fluids up to 
500 F. 

Various materials of construc- 
tion are available for the fluid end. 
Valve chambers come in carbon 
and stainless steel, cast iron and 
cast aluminum bronze. Plunger is 
available in stainless, ceramic and 
various ceramic-alloys.—Food Ma- 
chinery & Chemical Corp., John 
Bean Div., Lansing, Mich. 175A 





Plunger pump 


General-purpose unit does not 
require pressurized suction. 


A new plunger pump with spe- 
cial suction and packing design is 
said to handle fluids beyond the 
range of most power pumps, with- 
out pressurized suction. The lower 
valves are designed so that the 
pumped fluid never stops or 
changes flow direction. A rigid 
metal body holds the lip of non- 
adjustable packing in place, pre- 
vents it from flowing. 

Pump has replaceable packing 
cartridges and individual covers 
on cylinder heads and valves. 
Plunger size may be changed 
without changing the fluid head. 
Long operating life is expected 
from newly designed crankshaft 
that has two extra bearings, which 
reduce the possibility of crank- 
shaft distortion. 

Pumps range from 150 to 1,250 


175 








The 


ELIMINATE 
PULSATION 
AND NOISE 
WITH BURGESS-MANNING SNUBBERS 


Burgess-Manning Pulsation Snubbers are the most effective 
control measures available to eliminate pulse-induced vibration. 
Equipment performs better, operating and maintenance costs 


are reduced, breakdowns and repairs are fewer, and even 
structural damage to buildings and foundations is prevented. 
Similarly, when a Burgess-Manning Silencer is installed to elimi- 
nate excessive noise, employees work more efficiently, with fewer 
accidents and errors, production is usually increased, and a 
plant’s labor and community relations are improved. @ If noise 
or vibration from the intake or discharge of internal combustion 
engines, blowers, turbines, compressors, gas or steam vent 
valves, pressure regulators, and similar equipment is a problem 
with you, contact Burgess-Manning. Nowhere in the world will 
you find a company better qualified, with more experience, a 
better engineering background, and a wider range of products 
for noise and pulsation attenuation. Pictured: Burgess-Manning 
Pulsation Snubbers, Filter-Silencers, and Exhaust Silencers on 
gas-driven compressors in petroleum pipe line station. 


SALES 
ENGINEERING 
REPRESENTATIVES 
WORLD-WIDE 


Oakland « Los Alamitos, Calif. « Denver 
Bellevue, Wash. e Charleston, West Va. 
Libertyville, Ill. ¢ Odessa, Tex. e Dallas 
Houston « Shreveport « Tulsa e Detroit 
Chattanooga « Ames, lowa « Kansas City 
Cleveland e St. Louis « Decatur, Ga. 
Elizabethton, Tenn. « Chicago e Boston 
Pittsburgh e Buffalo « New York City 
Montreal e Toronto « Calgary 
Edmonton « Mexico City « Milan « Rome 
Hinckley, Leics., England « The Hague 
Paris e Frankfurt/Main e Braunau/inn 
Madrid « Vienna « Algiers 


«6 MA BURGESS-MANNING COMPANY 
i People General Offices: 9246 Sovereign Row, Dallas 7, Texas 





NEW EQUIPMENT. . . 


hp., from 100 to 1,300 gpm. They 
will handle fluids of viscosity up 
to 30,000 Saybolt Universal Sec. 
at normal operating speed. With 
light hydrocarbon fluids, they 
achieve a higher volumetric effi- 
ciency.—Barry Pump Co., Tulsa, 
Okla. 175B 











Support-rod clamp 


Fixed to a shelf, it will 
hold standard support rods. 


For the pilot plant and the lab- 
oratory, this lightweight clamp is 
installed on a shelf, holds appa- 
ratus support rods from above, to 
leave space below free from stands 
and supports. Cast-aluminum arm 
grips shelf at one end, supports 
either vertical or horizontal rods 
at the other. 

The clamp will fit shelves up to 
1té-in. thick, gripping to a depth 
of 2 in. The holes accept rods up 
to 4-in. dia., hold them securely 
with screws.—Research Special- 
ties Co., Richmond, Calif. 176A 





Miniature air switch 


Magnet-operated device is suited 
for use in hazardous areas. 


Weighing less than 2 oz., a new 
miniature switch is designed for 
pneumatic circuits where only a 
very low actuating force is avail- 
able. Switch, with no mechanical 
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“Tell us, Mr. Schwarting...’ 


How well does J&L Electricweid basic oxygen steel heat 
exchanger tubing perform day after day on the job? 


—% & 
Io 


This is an important question. There are 23 miles of heat 
exchanger tubing in the giant soda ash plant of Solvay 
Process Division, Allied Chemical Corporation, in Syra- 
cuse, N. Y. 





Let one of Solvay’s top chemical engineers, Nathan 


Schwarting, answer the question: 


rn 


“J&L Electricweld basic oxygen steel tubing gives us 


32 


superior corrosion resistance... 


“Electricweld basic oxygen tubing is easy to install, easy 


to weld and form... 


“The temperature shocks that make some steels separate 


and pull apart do not seem to affect J & L tubing... 


“The uniformly high quality of J&L pressure tubing insures 
against blisters, or pitting, that form around surface 


imperfections in tubing... 


“It’s apparent that all along the line there are J&L 


workmen who take pains with what they do...” 


Experiences of Solvay Process engineers show that J&L 
Electricweld pressure tubing, made from basic oxygen 


process steel, has longer life than common materials. 


Perhaps J&L open hearth aluminum-killed special sound- 
ness quality steel or basic oxygen steel pressure tubing can 
help you solve heat exchanger or condenser maintenance 
problems, too. Your J&L sales representative is ready to 


help—or you can write direct to J&L. 


Jones & Laughlin Steel Corporation 
ELECTRICWELD TUBE DIVISION 
3 Gateway Center : Pittsburgh 30, Pennsylvania 


STEEL 


This Steelmark identifies 
quality products made of stee!. 
Look for it when you buy. 





Cost cutters for 
corrosive service 


Why pay for expensive special alloy valves when IRON BODY VALVES with 
hard rubber lining may solve your problem more economically? 
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RUBBER-LINED IRON BODY 
GATE VALVES 


In many cases, you can save the cost of 
expensive alloy valves for corrosive or 
abrasive service. Darling rubber-lined 
gate valves offer you these advantages: 


1. Iron body substantially reduces cost 
over special alloy valves. 


2. Special hard rubber lining on bodies and 
bonnets (see diagram) provides high 
resistance to corrosion and abrasion. 

3. Revolving double disc parallel seat and 
“no pocket” discs provide positive seal- 
ing and assure ease of operation. 

Available in outside screw and yoke type, 

in sizes from 2” to 24”. Write for further 

information. 


DARLING 


‘mt imi in 
¢ ddd 


RUBBER-LINED IRON BODY 
CHECK VALVES 


Streamlined body design has been espe- 
cially selected for application of hard 
rubber lining. Excess area through the 
valve minimizes abrasion and assures full 
delivery of line capacity. 

A slight pressure on the pump side of 
the valve will immediately unseat the disc. 
Yet valve remains tight when there is no 
differential pressure on either side of disc. 

Interior working parts are made of suit- 
able corrosion resistant alloy. Yet the iron 
body substantially reduces overall cost. 

Designed for 175-lb. working pressure. 
Available in sizes from 2” to 24”. Write 
for further information. 


DARLING VALVE & MANUFACTURING CO. 


oe 
*4 Williamsport 3, Pennsylvania 


VALVES 


Manufactured in Canada by Sandilands Valve 
Manufacturing Co., Ltd., Galt 19, Ontarig 





NEW EQUIPMENT . . . 


linkage or striking parts, can re- 
place electrical limit and pres- 
sure switches, solenoid valves and 
other electrical devices in ordi- 
nary or hazardous service. 

The unit features low air con- 
sumption (bleed rate is 0.05 cfm. 
at 10 psi. when de-energized, 0 
when energized), snap action 
when energized or de-energized by 
a small magnet, and maximum op- 
erating pressure of 25 psi. 

The low actuating force and 
small space requirements make the 
switch suitable for use in con- 
trollers as high-low alarms. It also 
can serve to remotely indicate the 
position of valve stems in all 
types of processes.—Associated 
Control Equipment, Inc., Coraopo- 
lis, Pa. 176B 





Transmitting rotameter 


Instrument measures liquid and 
gas flow, transmits signal. 


Called Magnarator, a new in- 
strument combines the functions 
of an indicating rotameter and a 
pneumatic transmitter. It meas- 
ures gas or liquid flows to within 
1% accuracy over its 1 to 10 scale. 

Flowing material travels verti- 
cally upward through the metering 
tube, which has no recessed or 
stagnant areas. The float is mag- 
netically coupled to a_ rotating 
follower in the pneumatic transmit- 
ter, which puts out a linear sig- 
nal. Flow rate and the transmitted 
pneumatic signal are both read on 
a single vertical scale. 
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THIS 
iS 


sperty 


filtration 


A COMPLETE RESEARCH AND ENGINEERING SERVICE 


. Geared to the filtration needs of all industry! 


In its Batavia (Ill.) and Yonkers (NY) labora- 
tories, a staff of Sperry specialists are actively 
engaged in technical service and filtration 
research. A large backlog of Sperry experience 
stands by for directional guidance. 


From this firm coo, comes the engineering 
that distinguishes the entire Sperry line. 
SPERRY FILTER PRESSES: All styles and 
sizes, with center, side or corner feed; open or 
closed delivery; simple or thorough washing; 
high or low temperature controls. SPERRY 
CLOSING DEVICES: In 8 models including 


D.R. SPERRY & CO. 


Filtration Engineers 


BATAVIA, ILLINOIS 


Sales Representatives 


B. M. Pilhashy 
833 Merchants Ex. Bldg. 
San Francisco, Cal. 


Alldredge & McCabe 
847 E. 17th Ave. 
Denver, Colorado 


The Gilbert Tramer Co. 


1217 Main Ave. 
Cleveland, Ohio 


George S. Tarbox 
808 Nepperhon Ave. 
Yonkers, N. Y. 


Texas Chemical Eng. Co. 
4101 San Jacinto 
Houston, Texas 
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the hand operated HANDRAULIC and popu- 
lar EHC-L Electric models. SPERRY FILTER 
MEDIA: All types, all sizes, all material. Plain 
or punched to your specifications. 


This is Sperry Total Filtration. Broad in scope, 
specific in application. Put it to work on the 
solution of your particular filtration problem. 
Write wey Or mail coupon for your free 
Sperry catalog 


D. R. SPERRY & CO. Dept CE-11 
Batavia, Illinois 


(] Send Free Sperry Catalog 


(-] Hove your Representative Contact us 


Name 





Company 





Address 





City 





Pn nn nae an eh om ae anh awa SEMEL aE 





wap esanesas esep anes a man csemamiined 





“,.. COrrosion ... erosive wear on 
the lifting flights and the drier 
interior is almost nil.” 


Dramatic New Application 
Proves DuVerre’s Durability Under 
Punishing Corrosive Conditions 


A novel solution to a severe corrosion problem in this continuous rotary drier was 
provided by du Verre resin bonded fiberglass construction. Wet HCL fumes 
resulted in extreme corrosion throughout the original alloy construction. Heat 
compounded the problem, with temperatures ranging from 225° F. to 290° F. It 
was vital to arrest corrosion to absolutely prevent product contamination. 


As a test, a portion of the actual drier was fabricated by du Verre. The results 
were so conclusive that du Verre supplied a complete new drier, including the exit 
gas separator housing, gas entrance and product discharge housing and lifting 
flights. Today, after a year’s service, the entire du Verre drier unit remains 
completely free of corrosion. In addition, erosive wear on the lifting flights and 
the drier interior is almost nil. 

Light weight, du Verre is easy and inexpensive to install. Since du Verre is 
homogeneous (not a coating), it requires no painting or other maintenance. 
du Verre is entirely self-supporting; its structural rigidity does not depend on 
external reinforcing. 

Investigate the many advantages of du Verre construction for ducts, stacks 
hoods, tanks, trays and special units. ; 


Write Today for Bulletin 101! 


du Verre... First in Quality for 
Comp/ete Corrosion Control 
with Reinforced Plastics. 


BOX 37-A e ARCADE, NEW YORK 





NEW EQUIPMENT . . . 


The transmitter can be used 
with any flow tube from 4 to 2-in. 
dia. that covers flows from 1 to 100 
gpm. water and 4 to 400 cfm. air. 
Steam jacketed, high pressure 
models and an extension design 
for pipe sizes larger than 2 in. 
are also available—Fischer & 
Porter Co., Warminster, Pa. 178A 





Briefs 


Pipe thermometer, with spiral 
spring clips, can be attached or 
removed from bare pipes in 
seconds. Fitting on pipes up to 
84-in. dia., unit comes in two 
ranges: 32 to 320 F., —14 to +134 
F. Either type costs $12.95.— 
Abrax Instrument Corp., Jamaica, 
mM. Y. 180A 


High-pressure valve has a work- 
ing pressure of 10,000 psi., with- 
stands 15,000-psi. surges, has a 
burst pressure over 30,000 psi. 
Body, seals and selector disk are 
of stainless steel. Seals are self 
compensating, sealing tighter as 
they wear, are sized + to 1 in., in 
2, 3- and 4-way models.—_Republic 
Mfg. Co., Cleveland. 180B 


Liquid-level controller, with ex- 
plosionproof stainless-steel probe, 
has no moving parts, uses ultra- 
sonics to sense presence of liquid. 
Withstanding pressures up to 
2,000 psi., it is not affected by film 
or scale buildup, will not actuate 
in foam or froth.—Powertron 
Ultrasonics Corp., Garden City, 
N. Y. 180C 


Drop light and reel are designed 
for maximum safety where local 
codes require grounded circuits 
for electrical equipment. Pistol- 
grip handle on light has grounded 
swing-open reflector guard and 
side convenience-outlet. The reel 
operates on a gravity-stop prin- 
ciple, automatically retracts cord 
into housing when not in use.— 
Cordomatic, Philadelphia. 180D 


Valve diaphragm of chlorobutyl 
elastomer works at temperatures 
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ROCKWELL- 
REPUBLIC 


INSTRUMENTS, 
CONTROLS, AND VALVES 


Steam Dump Valve. Series 700 double- 
seat valve (600 psi) with Series 73 posi- 
tioner. Valve shown used in nuclear power 
plant to dump steam to condenser when 
steam must by-pass turbine. 





Rockwell-Republic Control Systems. Republic engineers and furnishes 
equipment for both electronic and pneumatic control systems, for use on 
large central stations, package boilers, process industries, and steel mills. 
Republic has installed more than 125 electronic control systems since the 
first one in 1949. They total more than 400 unit-years of operation. These 
central systems automatically control steam pressure, combustion, furnace 
pressure, excess pressure, boiler level, and other variables. 


Quick-Change Trim V-10 Valve. For 
severe services up to 4500 psi, newly im- 
proved regulating valve features quick- 
change trim that allows dismantling and 
reassembly within minutes without re- 
moving valve from line. 


VDP Differential 





Improved Final Drive Unit. Operates 
valves, dampers, inlet vanes, etc., in re- 
sponse to either pneumatic or electronic 
signals from remote control station. Can 
also be operated manually. Power is 
pneumatic. 


Bellow Type Pressure Transmitter 

VP Pressure : 

Transmitter VSR Square Root 
Extracting Relay 


VS Squaring 
Relay 


VT Temperature 
Transmitter 


Bourdon Tube 

ve Pressure 
VRR Ratio Relay Ve Commeter aaa: 
M/A Control Stations. Republic offers 
a complete line of compact, panel 


mounted control stations for use with 


Common Pneumatic Component 
the Heart of Each Instrument 


Null-Balance-Vector Pneumatic In- 
struments. When used with each other, 
Rockwell-Republic null-balance-vector 
instruments offer the special advantages 


of a high rate of inter-changeability of 
parts and simplified training requirements 
because a common pneumatic compo- 
nent is used throughout the line. 


In addition to the above items, a complete line of 
Rockwell-Republic instruments and controls including 
Desuperheaters, Electric Transmitters, Flow Meters, CO2 

meters, valves, and others is available. Write to Republic Flow 
Meters Company, Subsidiary of Rockwell Manufacturing Company, 


2240 Diversey Parkway, Chicago, Illinois. 


Null-Balance-Vector instrument control 
systems. These control stations are made 
in several types to accommodate a wide 
variety of pneumatic control applications. 


REPUBLIC ee oe a ae 
AND CONTROLS 


ROCKWELL© 








INMAN 
PUMPS 


handling of 
corrosive 
Tete 


Chemical engineers rely on Weinman 
Types (GB and KB Single Stage, End Suc- 
tion Pumps as the standard for safe, posi- 
tive pumping of ali types of liquids. 
There’s good reason for it, too. Designed 
to exceed industry specifications, Wein- 
man’s line of end suction pumps are 
available in full range of sizes to handle 
from 10 GPM to 2000 GPM. Rugged 
construction provides years of low 
maintenance service under the toughest 
conditions; heavy duty shafts prevent 
vibration and deflection; oversize bear- 
ings easily handle radial and thrust 
loads. And, corrosion-resistant metals 
protect al! surfaces exposed to chemical 
action. 

Many Weinman pump features were 
developed in collaboration with the 
chemical industry. 


« « « for example, this special shaft seal 


(shown at left ... A) stops chemi- 
cal leakage; reduces fire hazards; 
eliminates fumes and cuts waste. 


and this open type impeller (shown 
at left ... B) available for every 
size pump, speeds pumping of 
liquids with suspended foreign 
matter. 


If you have a touchy chemical pumping 
problem...consult your Weinman Spe- 
cialist. You'll find him in the Yellow 
Pages. Chances are he can recommend 
a standard pump that meets your precise 
need. If not, we'll work MEMBER 
with you in solving your 

problem. Or write us direct 

for Bulletin 500. 





NEW EQUIPMENT . 


to 280 F. in continuous service, 
can withstand 300 F. for short 
periods. Rated to 150 psi., it re- 
sists attack from most organic and 
inorganic acids and strong al- 
kalies. Patented sealing bead is 
said to prevent leakage of pumped 
fluid to the atmosphere and to pro- 
vide tight shutoff against scale, 
grit or fibrous materials.—Hills- 
McCanna Co., Chicago. 180E 


Flame detector contains only eight 
high-temperature components, op- 
erates at temperatures to 300 F. 
Unit is responsive to radiation 
from flame, will not “see” glowing 
refractories. Sensing element, 
good for 600 F.,. may be mounted 
remotely from detector case.— 
Bailey Meter Co., Cleveland. 182A 


Porcelain pipe and fittings, steel 
armored, are recommended for 
service up to 150 psi. and 400 F. 
Available from 3 to 8-in. dia., pipe 
has stainless-steel expansion rings 
incorporated in straight lengths to 
overcome differential expansion of 
porcelain and steel.—Lapp Insu- 
lator Co., LeRoy, N. Y. 1S°B 


Equipment Cost Indexes .. . 


Sept. 
1960 


Industry 
Avg. of all 5 237.4 


Process Industries 


Cement mig. io. s ce... 
Chemical 

Clay products 

hase WE acs Ae 
Lonevdieas ORE eee 
Waren: Whe, Seca. ... cs 
Petroleum ind. 
TN, as wave eke 
Process ind. avg 


Related Industries 


Elec. Power equip ; 240.2 
Mining, milling ; 240.0 
Refrigerating ; 267.7 
Steam power ¥ 224.3 


Compiled quarterly by Marshall and Stevens, 
Inc. of Ill, Chicago, for 47 different ind ‘str'es. 
See Chem. Eng., Nov. 1947, pp. 124—6 for 
method of obtaining index bers; April 4, 
1960, pp. 149-50 for annual averages since 
1913. 





November 28, 1960—CuemicaL ENGINEERING 








Why reformulate? 


A few parts per million of General Electric Silicone Anti-Foam 


kill foam fast, save your process 


Because so little is required, General Electric Anti- 
Foam 60 kills foam without affecting the other prop- 
erties of your process. Thus you avoid the cost of re- 
formulating or redesigning your entire system to end 
costly foaming. 

G-E Anti-Foam 60 disperses instantly in aqueous 
systems, making it easier to use and faster-acting than 
other anti-foams. It also comes to you in a higher 


concentration (30% silicones) for greater conveni- 
ence in storage and handling. 

Many manufacturers have found G-E Anti-Foam 60 
pays for itself by reducing processing time, elimi- 
nating costly boilovers, increasing capacity and im- 
proving the quality of their finished product. General 
Electric Anti-Foams are available for both aqueous 
and non-aqueous systems. 


GENERAL @@ ELECTRIC 


Silicone Products Dept., Waterford, N. Y. 


Mail this coupon for free test sample: 
PE EY Ot aaa: So ee 


General Electric Company, Silicone Products Dept., Section GG1115 
Waterford, N. Y. 

Please send me a free sample of G-E Anti-Foam 

([] for aqueous systems 


Application 


(] for non-aqueous systems 





Name 





Position. 





Cc 





r 7 


Address. 





City Zone State 





meme eee tes me ce es ee Gee ee ee es es es ee ee ee ee ee ee dd 
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VKITE-¢ : 

eh fay 3 isis. wo Technical Bookshelf 
ty = TE 
Ye geste? Sar, 

erica : » AN INFORMATION EXTRA 

Cay 4 o's 

Sao Mee STS * j The wealth of technical material 
pouring into the office of a scientific 
publication these days is stagger- 
ing. Your Technical Bookshelf 
receives literature from around the 
world and much time is spent just 
a * listing what has been received. 
7 at C ON e Foregoing a feature review in this 
issue, we’d like to use our columns 
e to detail certain material at hand. 
vr conveyed Before referring to individual 
: offerings, however, we want to point 


out that a surprisingly large num- 


® ber of people have never tapped the 
output of one of the most prolific 
— publishers and distributors of up- 


to-date, top-notch material. This is 








the Government Printing Office, in 


7 * 
lurdization “mare 

To acquaint those of you who 

© may not know about this excellent 

dd f source, here are some facts: 

CaN 0 } The Government Printing Office, 

among many duties, “prints for 

... More economically and efficiently! Since their introduction, more and more sale to the public such documents as 

firms using powdered or granular materials are realizing tremendous savings with are not of a confidential nature.” 

Flo-Tronics Fluidization air conveyance systems. They eliminate the cost of in- Of direct concern to CE readers 

dividual containers, vastly reduce costs of hand labor, free space and working is the division known as the 

capital, and provide complete sanitation. “Superintendent of Documents.” 

As defined by the U.S. Govt. Organ- 

ization Manual, this division is “the 

Volume (one type of starch) 2,000,000 lbs. $,000,000 lbs- sales agent for United States 

Annual Savings Government publications and makes 

(a) Bulk Price Differential—$.27/cwt $5,400 $8,100 no free distribution. A discount of 

(b) Unloading, handling & losses—$.15 /cwt Aye aaa! _3,000 _4,500 25 percent is allowed to... quan- 

Aieeiiil tina TOTAL SAVINGS $8,400 $12,600 tity purchasers of 100 or more 

(a) Depreciation (over 15 years) $1,600 $1,600 copies of a single title. Purchasers 

(b) Taxes (1% of investment) 240 240 for resale must adhere to the estab- 

(c) Repairs & maintenance (4%) 960 960 lished sales price and cannot over- 

(d) Operation (labor, power, elc.). . . . + +++ — 250 550 print publications with advertising 

TOTAL COSTS $3,180 $3,350 matter. For convenience, special 


Summary : 
Annual savings before Federal Inc. Taxes $5,220 $9,250 coupons are sold in sets of 20 for 
Return before Federal Inc. Taxes. . . . 21.8% 38.5% $1, each having a face value of 5¢ 


- — _ — US 4 4 Beapemamags $4,440 and usable in payment for publi- 
eturn after Federal Inc. Taxes q : 

Pay out time (after deprec. & Fed. Taxes) . 4 aoe a atte = — same 
tendent of Documents are also 
acceptable. 

Whether you require a complete Fluidization “The Superintendent of Docu- 
system or merely system components, Flo- < i. ne ments prepares official catalogs 
Tronics can custom-build to your specifications se a and indexes, including a monthly 
or requirements. For an engineering evaluation catalog of all Government publica- 
of your material handling requirements—or FLO-TRONICS INC tions and a biweekly list of selected 
simply a discussion of your needs with your publications. Subject price lists 


own engineers, write or call Mr. William P. 1420 zarthan avenue are available .. . without charge.” 
Edmunds, Dept. 111. The monthly catalog (single 
minneapolis 16, minn copy: 25¢; yearly subscription: $3) 


Typical savings(on an investment of $24,000) realized by a paper mill handling bulk starch 
are illustrated in this table. 
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and even the biweekly list should 
be required scanning matter in any 
company, no matter how small. And 
easy instructions for ordering of 
any material from a single 5¢ 
pamphlet on up are provided. 

To get the catalog, address: Sup- 
erintendent of Documents, U.S. 
Govt. Printing Office, Wash. 25, 
D.C. 

Other government agencies also 
publish material but such will be 
listed in the above catalog and 
should the Supt. of Documents not 
distribute any literature you want 
in particular, the catalog, after list- 
ing the item, will refer you to the 
exact department involved. 

Also: a prime source of material 
is the publishing effort of indi- 
vidual states. [The Dept. of Com- 
merce of New York (Albany), for 
example, has just sent in a 280-page 
“Directory of Industrial Research 
Laboratories” in the state, which 
breaks down each lab into four 
categories: executive, staff, activ- 
ity, fields; gives pertinent data. ] 

Those whose interests lead over- 
seas may want to obtain the free 
monthly catalog issued by Her 
Majesty’s Stationery Office, which 
lists British government publica- 
tions (and converts prices of the 
documents into U. S. dollars). 
Available, too, are free special lists 
issued periodically by individual 
offices— of particular interest is 
the list from the Dept. of Scientific 
and Industrial Research. To ob- 
tain the catalog, and for further 
information, address: British In- 
formation Services, 45 Rockefeller 
Plaza, New York 20, N. Y. 

Aside from government publica- 
tions, this department receives 
much interesting material that is 
not in standard book form or that 
covers special areas of interest. 
Here is a sample listing of recent 
arrivals. Those who wish to ac- 
“quire copies should address the 
various firms or organizations di- 
rectiy. Prices are indicated. Sup- 
ply may be limited. ' 

1. A Communications Bibliog- 
raphy—October 1960. (A _ three- 
page list of articles, etc., on the 
subject. It notes titles of recent 
communications articles; names the 
periodicals, with dates, in which 





A. Central flue for hot furnace gases. 

B. Header for center flue and return 
hot gas ducts. 

C. Hot gas ducts. 

D. Drying area for material. 

E. Feed head. 

F. Vapor discharge head. 

G. Furnace gases discharge head. 


Rugqles-Coles INDIRECT-FIRED 
DRYERS and HEATERS 


Dry without contamination from combustion gases, 
regardless of fuel. 


Minimize auxiliary dust collection when handling fine 
precipitates and filter cake. 


Heat pulverized materials for process work. 


Collect vapors at high concentration. 


Available fabricated with heat and corrosion-resistant 
metals. 


> 





104” diameter 
by 65’ long 
Ruggles-Coles 
ladieect Dryer 
removing 
moisture 

from washed 
and filtered 
Kaolin clay 

at Gardner, Ga., 
plant of Mineral 
and Chemical 


‘America, Edgar 


Division. 


Write for complete specifications. Ask for Bulletin AH-438-11 





HARDINGE 


COMPANY, INCORPORATED 


1 Work ° 40 Ar 


“Hardinge Equipment—Built Better to Last Longer.” 
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Color-Changing Paint Indicates 


pemeetey Paint Shows Up 
its 





DetectoTemps are temperature indicating paints which 
change from one color to a totally different color when 
certain temperatures are reached. They are used in hun- 
dreds of operations from chemical processing, petroleum re- 
fining to welding, forging, heat treating and wherever moni- 
toring surface temperatures can improve a product quality 
or reduce production costs. The distinctive color change can 
be seen at distances, avoiding the need to get close to hot 
objects. Application bulletins on specific uses available. 
Phone SWinburne 9-0500 


or write. 


DETECTOTEMP 


Paint available in 4 oz. and 1 Ib. metal cans. 
Temperature range 40°C to 1350°C 


Thermochrom 


Crayons convenient for testing surface 
temperatures of small areas 
Temperature range 65°C to 670°C. Hi 


CURTISS Hi WRIGHT 


Princeton Division * Princeton, New Jersey 
Inquiries from qualified manufacturers rep. invited. 








PRATER] _ 

ROTARY ah 
AIRLOCK 
FEEDERS 


for 


DUST CONTROL 
and 
PNEUMATIC 
CONVEYING 


Write for 
“How to Select A 
Rotary Airlock 
Feeder” Bulletin P58 





1} , 
FOREMOST 


BUILDERS : PRATER PULVERIZER COMPANY 


po es Vag 1517, South 55th Court — Chicago 50, Illinois 





BOOKSHELF . 


they appeared. . . . Scientific/Tech- 
nological Communications, Inc., 230 
West 41st St., N. Y. 36, N. Y.) 
Free. Limited Supply. 

2. Ultrasonic Welding. (The 
38-page booklet details new develop- 
ments in the welding industry. 29 
illustrations, graphs. ... American 
Welding Society, 33 West 39th St., 
N. ¥. 18, N. Y.) $1.50. 

3. Nonmilitary Defense—chemi- 
cal and biological defenses in per- 
spective. (100-page booklet includes 
chapters on “The Chemical Warfare 
Threat,” “The Biological Warfare 
Threat,” “The New Chemical-Bio- 
logical-Radiological Perspective.” 
: Special Issue Sales Dept., 
American Chemical Society, 1155 
Sixteenth St., N. W., Wash., D. C.) 
$2. 

4. Proceedings of Second Sym- 
posium on Electron Beam Processes 
—March 24-25, 1960. (Many phases 
of the subject covered, including: 
thermoplastic recording, the future 
of electron beam techniques in 
microelectronic circuitry, electron 
beam welding. 149 pages. ... The 
Alloyd Corporation, 35 Cambridge 
Parkway, Cambridge 42, Mass.) 
$10. 

5. Evaluation of Reducing Car- 
bons for Use in Electric Phos- 
phorus Furnaces. (53 pages, incl. 
references. Large- and small-scale 
tests are detailed. . . . Tennessee 
Valley Authority, Wilson Dam, 
Ala.) Single copy is free. 

6. Computer Abstracts. (This 
is a monthly publication, purchased 
on a yearly basis. It abstracts com- 
puter information from many 
sources, claims monthly scanning of 
8,500 U.S., British, German & Rus- 
sian patents, examines over 600 
publications regularly. A_ short 
newsletter accompanies the ab- 
stracts. .. . Technical Information 
Co., Ltd., Chancery House, Chanc- 
ery Lane, London, W. C. 2, Eng- 
land.) $96, annually. 

7. SPE Transactions. (A new 
quarterly on basic polymer theory, 
science and engineering. By sub- 
scription. Planned to supplement 
the “SPE Journal.” .. . Society 
of Plastics Engineers, Inc., 65 
Prospect St., Stamford, Conn.) 
$10/year, for members. Write for 
other rates. 
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SERVICE 7 


TWS offers you a single 
INTEGRATED publishing 
service prepared to under- 
take a project from research 
and planning through fin- 
ished manuscript and art, 
typesetting, mechanical 
preparation, printing and 
binding. Whatever the situ- 
ation, whatever the type of 
litefature you need, our edi- 
torial and art consultants can 
help you, bringing to your 
most specialized job the 
craft and skill of publishing 
experts. 


WRITING EDITING 
ILLUSTRATING 
PRINTING 


TO YOUR OWN OR 
GOVERNMENT SPECIFICATIONS 


Whether you need an in- 

struction book or service 

manual, to accompany your 

equipment, written to gov- f maintain 


ernment’ specifications . . , ve. ae 
+ + . OF product catalogues = ™ low 


or training booklets . . . or 
annual reports . . . or com- i absolute 
pany histories . . . our writ- waP - 
| : pressure... 


ing staff can do the job for 


you, our artists can create ae help food 


and execute the _ illustra- 
tions. And McGraw-Hill eNRere processors 
printing, binding, and paper 
mney te are among the remove 
est in the country. ; 3 
: objectionable 


SAVE MONEY AND TIME odors and tastes 
LET OUR STAFF BE 
YOUR STAFF FOR Three Elliott 3-stage steam jet ejectors, seen in upper photo, are 
TECHNICAL and BUSINESS serving deodorizers in a new food processing plant in Illinois. Two of 
PUBLICATIONS the first-stage ejectors discharge to large Elliott barometric inter- 
ASK condensers which are served by emote ejectors. ve = lower 
- - and third-stage ejectors in deodorizer 
OUR REPRESENTATIVE ren ee ee een Poe wt 
TO CALL Deodorization is made possible since neutral fat cannot be vapor- 
ized, but the components of oil which impart unpleasant odors and 
flavors can be changed into vapors through steam distillation. This 
Write » Phone steam flowing through the oil acts as a carrier, sweeping the vapors 
| Technical Writing Service out of the oil. Key to the process is creating low absolute pressure— 
| McGraw-Hill Book Co., Inc. accomplished by Elliott steam jet ejectors. 
i 


330 W. 42nd St., N. Y. 36, N. Y. Fe ELLIOTT Company 


Pe! ee 

| 

McGRAW-HILL | 
TECHNICAL WRITING : a 





1 
oe 


1 ee 








_ a 








io tt | 
1% 





l LOngacre 4-3000 = 
a ea oe | 60.1 Jeannette, Pa. 
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NO LUBRICATION 








Hazardous Liquids are a Specialty for ADAMS Filters 


Hazardous liquids are totally contained in Adams filters. All types of critical liquids — 
alkaline solutions, mineral and organic acids, and hydrocarbons — are typical of the 
services where human safety demands no contact between the operator and the product. 
Adams design permits filtration in a totally enclosed filter which is backwashed without 
disassembly. Manual labor is minimum as the pressure backwash cleaning requires only 
the operation of a few valves. Only Adams filters reverse liquid flow at necessary high 
velocity and pressure to effectively clean the filter medium. 

The above Adams installation involves use of inert Poro-Stone elements, rubber- 
lined filters, and Pyrex pipe to prevent product contamination. Complete removal of 
colloidal iron compounds from acid solution is dramatically illustrated by dark input 
and crystal clear output — Pyrex pipe. Three subsequent orders were received from 
this satisfied customer. 

Whatever your filtration problem, an economical Adams plant will meet require- 
ments. Write our sales department today for recommendations. Manual and automatic 
operation available. 


R. P. ADAMS CO., INC. strrato'z. new vorn 





BOOKSHELF . 


8. Russian Chemical Reviews. 
(Monthly journal presents transla- 
tions from the Russian. In the 
January, 1960, review copy re- 
ceived, contents are: “The Chemi- 
cal Action of Ultrasonic Waves on 
Macromolecules ;” “Developments in 
the Chlorination of Saturated Hy- 
drocarbons;” “The Hydrides of the 
Rare-Earth Metals;” “The Chemis- 
try of Quinuclidine Derivatives.” 
‘ [Distributor] Cleaver-Hume 
Press Ltd., 31 Wright’s Lane, 
London, W. 8, England.) $36, 
annually. 





MORE NEW BOOKS 


Perchlorates. Ed. by J. C. Schu- 
macher. Reinhold. $8.75. 


The Crisis We Face—Automation and 
the Cold War. By G. Steele and P. 
Kircher. McGraw-Hill. $4.95. 


Plasma Acceleration (fourth Lock- 
heed symposium on magnetohydrody- 
namics). Ed. by S. W. Kash. Stan- 
ford U. Press. $4.25. 


Organic Analysis. Vol. 4. Ed. by J. 
Mitchell, Jr., et al. Interscience. 
$13.50. 


Handbook of Chemistry and Physics. 
42nd ed. Ed. by C. D. Hodgman, et al. 
The Chemical Rubber Publishing Co. 
$12, in U. S. ($12.50 elsewhere). 


Cost Engineering in the Process In- 
dustries. Ed. by C. H. Chilton, et al. 
McGraw-Hill. $11. 


Creative Engineering Design. By H. 
R. Buhl. Iowa State U. Press. $3.95. 





We are interested in your com- 
ments on Technical Bookshelf. 
Tell us what you would like to 
receive information on—e.g., 
what subjects; what type of lit- 
erature (books, pamphlets, peri- 
odicals, etc.); what kind of 
reviews (how long, how de- 
scriptive, how critical). Your 
participation will help to bring 
all CE readers the most topical 
and important material. Write 
to Technical Bookshelf, Chem- 
ical Engineering, 330 West 
42nd St., New York 36, N. Y. 

—HSG 


— 
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ABRASIVE ... CORROSIVE... HIGHLY COMPRESSIBLE... VISCOUS... 


which type of flow 1s giving you pump trouble? 


If your pressures are high... 

If a corrosive, abrasive, viscous or highly 
compressible liquid is giving your pumps 
a hard time . . . Aldrich can answer your 
problem! We specialize in pumps for 
hard-to-handle liquids in the chemical 
industry . . . working with the widest 
range of special fluid-end materials and 
designs in the industry today. 

For example: in installation #1 above, 
an Aldrich pump with stainless steel fluid- 


ends and special nylon ball valves elimi- 
nated severe maintenance problems in 
handling silica gel at 1800 psi. In instal- 
lation #2, fluid-ends of 34% nickel 
steel have been handling a 50% caustic 
soda solution continuously for over two 
years. The reliability record has been 
perfect. In installation #3, a special 
Aldrich pump with stainless steel fluid- 
end has given 8 years of uninterrupted 
service handling a hot resin ester at 


THE TOUGH PUMPING PROBLEMS GO TO 
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6000 psi. In installation #4, Aldrich 
pumps with stainless steel fluid-ends have 
served continuously for over 12 years, 
pumping hot, corrosive, fatty acids. 


Aldrich Pumps range from 25 to 2500 
hp.; pressures to 50,000 psi. For addi- 
tional information, see our insert in 
Chemical Engineering Catalog. For complete 
data, or help on a specific problem, 
write Aldrich Pump Company, 3 Gordon 
Street, Allentown, Penna. 





SARCO TOPICS 


How correct strainer selection protects equipment, 
. maintains fluid flow, and prevents shut-downs 


Strainers for wash water for power plant 
condensers cleaned without shut down 


Sarco Type VRS Rotary Scraper Strainers enable operators to clear the screens 
with a few turns of the crank, without shutting down the line or dismantling 
the strainer. 


Sizable quantities of water are required for cleaning 
condenser water screens at a power plant in California. 
Sea water is pumped for the purpose and must be freed 
from debris and sea life such as mussels and sardines. 
Further, any screening devices used must be capable of 
cleaning without shut-down. 

These problems were met by installing two Sarco 
type VRS scraper strainers ahead of the wash water 
pumps. This type of strainer is cleaned by rotating a 
spiral blade either manually or by motor drive. Motor- 
operated rotary-type strainers make it possible to clean the 
strainer continuously. The blade scrapes the screen clear, 
and collected solids are blown down from the strainer 


as required. Clean screens minimize pressure drop. 
The Sarco strainer installation has materially reduced 
maintenance hours and insured against temporary shut- 
down caused by clogged strainers. 


Helical scraper knife clears screen 
without shutdown in East Chicago 
Air Conditioning System 


Offices of the Inland Steel Company, at East Chicago, 
Indiana, are cooled with air conditioning units of 7% tons 
and larger. Water for condenser cooling is pumped in 
from Lake Michigan. 

Although passing through traveling screens, the incom- 
ing water still contained fine sand which clogged the 
screens. Frequent cleaning was required, and every now 
and again the units were practically out of service. 

Plant engineers found their answer in Sarco Rotary 
Scraper Strainers, Type VRS. These units incorporate 
a hand-operated helical scraper knife within the cylin- 
drical strainer screen. These scrapers made it possible 
to keep the strainers clean simply by cranking the scraper 
a few turns at regular intervals. Sand scraped off the 
screen is blown clear and discharged at pressure through 
a manually operated valve to waste. Now it is not neces- 
sary either to dismantle the strainer or shut down the unit. 








IN PROCESS APPLICATION This Sarco motor operated-Scraper Strainer, 
Type SRS, is used to strain chocolate syrup in a processing application, provid- 
ing continuous flow of fluid without shut-down for maintenance. 2167 


For information on Sarco strainers, contact your Sarco sales representative, district office, or distributor; or write— 
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Letters: Pro & Con 


SARCO 


PIPELINE STRAINERS 


help prevent shutdowns 
HANDLE ALL MEDIA 


condensate, steam, water, oil, 
and other piped fluids 

PROTECT ALL EQUIPMENT 
temperature and pressure regulators, steam 
traps, pumps, meters, burners, compressors, 
hydraulics, lubricators, and nozzles. 


AVAILABLE IN ALL TYPES AND SIZES 


SCRAPER STRAINERS 


hand operated and motorized 


NEW! TYPE CT CAST STEEL, SPECI- 
FICATION A.S.T.M. — A-216 Gr. WCB 


— : 


Also Sarco Y-Type strainers in cast iron, 
brass, and semi-steel, screwed and flanged, 
all sizes and pressures. 

For information on Sarco strainers, con- 
tact your Sarco sales representative, district 
office, or distributor; or write— 2166 
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Con: Limits on Air Cooling 
Sir: 

We refer to the article, 
Cooled Heat Exchanger Solves 
Fresh-Water Problem,” in your 
Oct. 3 issue (pp. 44-46). You failed 
to identify this exchanger as our 
Combin-Aire. The unit pictured 
with your article is the third such 
unit installed in the Cosden refinery 
at Big Spring; a fourth similar 
unit has recently been completed 
there. 

The last paragraph of your arti- 
cle is misleading and incorrect in 
stating: “Only limitation to the 
unit is its inability to approach 
wet-bulb temperature closer than 
20-25 deg. This makes its opera- 
tion uneconomical in areas having 
higher humidity than west Texas, 
and where water costs are less.” 

Regardless of wet-bulb tempera- 
ture, the Combin-Aire provides the 
lowest-temperature coolant avail- 
able in any location, except by re- 
frigeration. The potential for 
reduction of ambient dry-bulb tem- 
perature to ambient wet-bulb 
temperature is obviously greater in 
low-humidity areas. Even so, Com- 
bin-Aires are effective in high- 
humidity areas also, such as the 
Texas Gulf Coast. 

The Combin-Aire is 


“Air- 


no more 


1960 


limited than any other type of heat- 
exchange equipment insofar as ap- 
proach of outlet process fluid to 
inlet coolant temperature is con- 
cerned. As in every heat ex- 
changer, the closer the approach, 
the lower is the temperature differ- 
ence, and the greater is the surface 
requirement. 

ENNIS C. SMITH 
Hudson Engineering Corp. 
Houston, Tex. 





Pro: Engineering Standards 
Sir: 

In Chementator for Sept. 19 (p. 
88) you quote Esso’s Carl Segel 
as finding that standard heat ex- 
changers cost more than custom- 
designed units. You interpret such 
findings as damaging to stand- 
ardization efforts. 

Five years ago, when Monsanto 
first contemplated “predesigned” 
standard heat exchangers, it was 
recognized that benefits of stand- 
ardization would diminish with 
increasing size. We figured that 
standardized units might not pay 
off in sizes above 1,500 sq. ft. Your 
report of Mr. Segel’s findings fails 
to specify the sizes involved. 


19] 





SPECIALIZED WELDED, 


ROLOCK can expedite solution 
of special process equipment 
problems 


Rolock combines specialized welded-fabrication and machining skills 
with an experienced and fully staffed engineering department for 
assistance in design, as well as production and test supervision. 


Rolock people are experts in work with high temperature and 
corrosion-resistant alloys, including Inconel, Incoloy, the Hastelloys, 
Monel and Stainless Steels. The Rolock plant, capable of handling 
fabrications of large size and scope, is equipped with | and 
automatic welding equipment of ad d type, with personnel 
qualified for standard, special or specified code welding require- 
mems. We are also equipped to inspect and test to customers’ 
specificati Write outlining your needs. 











FABRICATIONS 











A large alloy mesh fabrication Alloy special duct work 
ROLOCK, INC. « 1340 KINGS HIGHWAY e 


2RL60 


A heavy alloy baffle 
FAIRFIELD, CONN. 





New ball valve for corrosive service 
...easier to operate and maintain 


Greatly simplified access 
for maintenance and 
easy adjustment without 
dismantling are made 
possible by a unique 
top-entry design of a new 
ball valve announced by 
Tube Turns Plastics, Inc. 
These features, combined 
with the basic operating 
advantages of the ball 
valve, provide important 
economies for corrosive 
piping services. 

¢ Easy to operate... 
simple quarter-turn ac- 
tion with self-indicating 
port position ... posi- 
tive, instantly responsive 


flow control...self-lubricating “Teflon” seat rings prevent seizing. 
® Easy to maintain ...top-entry permits removal of one-piece ball and stem 


for on-the-line maintenance. 


¢ Easy to adjust sealing force on seats...by nut on bonnet, without dis- 


connecting valve. 


This new ttp* ball valve is available in injection molded UPVC (unplasticized 
polyvinyl chloride) for up to 150°F, and in “Penton” (chlorinated polyether) 
for service to 225°F ... in socket, threaded or flanged ends. Write for Bulletin 
TTP 180. TUBE TURNS PLASTICS, INC., Department CE-11, 2929 Magazine 


Street, Louisville 11, Kentucky. 
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“tp” is a T.M. Reg. U.S. Pat. Off. | 





PRO & CON... 


In contrast to large petroleum 
refineries, chemical plants employ 
many heat exchangers smaller than 
500 sq. ft. Cost of process and me- 
chanical design on a custom basis 
is disproportionately high for such 
exchangers unless a lot of the work 
can be done in advance and spread 
over many units. This is standard- 
ization. Further, our standards 
employ TEMA standard lengths and 
shell sizes with full tube bundles. 
Custom design for the exact area 
required would only lead to drop- 
ping a few tubes per pass—not a 
great savings in this size range. 

I won’t say that chemical process 
industry journals have recently got- 
ten together to kick standardization 
as an enemy of “creative’’ engineer- 
ing. Maybe it is just coincidence 
that a number of reports of 
“abandoning” standards or “de- 
bunking” standards have appeared 
recently. How about some recog- 
nition that engineering standards, 
used with care and judgment, can 
and do free a great deal of engi- 
neering talent for creative work? 

W. G. CANHAM 
Monsanto Chemical Co. 
St. Louis, Mo. 


> Thonks to Mr. Canham for point- 
ing out the importance of exchanger 
size in the economics of standard- 
ization. As to the implication in 
the last paragraph of his letter, we 
would direct Mr. Canham’s atten- 
tion to a major section of our Jan. 
11, 1960, report, “60s Challenge 
Chemical Engineers.” Quoting from 
this report (pp. 102-103): 

“Standardization is one of the 
most effective leashes on runaway 
costs. . . . Chemical engineers can 
help meet the next decade’s chal- 
lenge of rising costs by initiating, 
encouraging or participating in 
standardization programs. 
Throughout the chemical process 
industries, more and more compa- 
nies are becoming aware of the 
potential benefits of standardiza- 
tion.” 

This is ample evidence that we 
are not engaged in any editorial 
campaign to “kick” standardiza- 
tion. But it doesn’t give us license 
to suppress significant reports 
which happen to reflect unfavorably 
on standardization.—EbD. 
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Us, 


There’s an old song that goes something like this: “It Ain't What 
You Do; It’s The Way That You Do It.” This holds true for 

wet dust collection and one of the most effective ways of doing 
it is dynamically with a Ducon UW-4 Scrubber. 





The centrifugal forces and water action inside this scrubber, 
combining with the unique and effective dynamic action of the 
high velocity fan in the second stage of operation, literally 
swirl, swat and scrub all the dust particles from the gas stream. 


The UW-4 Scrubber is a most effective unit for separation 
of extremely fine dusts and abrasive materials and is ideally suited 
for heavy dust loads and high temperature applications. 


Send for Bulletin 7460. 


D the name in BUst CONtro! RS 
THE ucon COMPANY nc. Of 4 


147 EAST SECOND STREET + MINEOLA, L.!.. NEW YORK 

CYCLONES © CENTRIFUGAL WASH COLLECTORS © TUBULAR CLOTH FILTERS © DUST VALVES 
Canadian Branch: 

THE DUCON COMPANY, of CANADA, Ltd., 1131 Pettit St, BURLINGTON, ONTARIO, CANADA 


UW-4 Scrubber 
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3M 


COMPANY 


c> THE RAW MATERIALS OF PROGRESS 


EW FLUOREL 214 


BRAND ELASTOMER 


Its Mooney Scorch Rating is ideal for the fluorinated rubber 
processor because it makes possible fast, more economical cures 
with fewer defects, less scrap, fewer rejected parts. Material 
can be reprocessed with greater safety. 


A SIGNIFICANT BREAKTHROUGH in elastomer processing has been 
male possible by 3M research through development of its 
new FLUOREL 2141 Elastomer. 


This remarkable new product has a Mooney Scorch Rating 





MOONEY VISCOSITY 
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TIME 
MOONEY scorcH curve for FLUOREL 2141 
Brand Elastomer. 


outstanding among fluorinated elastomers. The range per- 
mits the rubber processor to achieve fast, more economical 
cures with fewer defects, less scrap and fewer rejected parts. 
The inherent safety of FLUOREL Elastomer 2141 allows 
repeated reprocessing to produce high quality parts that 
meet military specifications or other critical end uses. 


At the same time, the outstanding physical qualities of the 
elastomer are retained. They include: non-combustibility, 
excellent resistance to corrosive chemicals, fuels, solvents 


and ozone, minimum compression set, rated for contInuous 
service at 400° F., and the ability to tolerate 600° F. tempera- 
tures for reduced periods under certain service conditions. 


If you use or work with elastomeric materials, it will pay 
you to examine the remarkable features of this new product. 
Examine, too, your present rubber products with an eye 
toward increasing their life and quality through use of 
FLUOREL 2141 Elastomer. For complete data, write today 
on your company letterhead to: 3M Chemical Division, 
Dept. KAL-110, St. Paul 6, Minnesota. 


FLuoneL 2141 “O” ring, bottom. Note freedom from defects 
because of the improved scorch characteristics of FLUOREL 
Elastomer ‘‘O”’ ring as opposed to elastomer at top of 


photograph. 
“FLUOREL” is a reg. T.M. of 3M Co. 


CHEMICAL DIVISION 


TMiinnesora ]Yfinine ann JYJANurFacturinG COMPANY 
«+. WHERE RESEARCH IS THE KEY TO TOMORROW 
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R172f—General Bulletin 
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FOR LIQUIDS 
WITH A LOW 
PERCENTAGE OF 
COMPRESSIBLE 
SOLIDS... 


SHRIVER’S 

TYPE “VIVL” 

is the FILTER 
to install 


Vertical tank, 
vertical leaf 
pressure filter; 
filter areas 
from 20 to 510 
sq. ft.; tank 
diameter from 
18” to 48”. 


Sluicing head- 
er in cover 
(optional) di- 
rects spray on 
surface of 
leaves to slurry 
cake down for 
removal from 
tank. 


Showing filter 
leaves nested 
in tank. 


For clarification or polishing of liquids 
containing a low percentage of solids, 
particularly if those solids may be 
discharged as waste, we recommend the 
Shriver ““VTVL” Filter. It provides con- 
venient, efficient, leakproof filtration 
at high, uniform rates. There is a size 


to meet your needs. 


For dry cake discharge and for pro- 
cessing more concentrated slurries we 
recommend the “HTVL” — horizontal 


tank vertical leaf filter. 
Write for Bulletin 146. 


T. SHRIVER & CO., Inc 


802 HAMILTON ST., HARRISON, N. J. 





Manufacturers’ Literature 





Contents of This Issue 


Chemicals 

Construction materials. . 199 
Electrical & mechanical. 
Handling & packaging. 
Heating & cooling 
Instruments & controls. . 
Pipe, fittings, valves... . 
Process Equipment 

Pumps, fans, compressors 203 

















Chemicals 


Adhesives Selector guide chart 
shows properties of manufacturers 
adhesives and hardners; includes 
tensile shear strengths, operating 
temperature ranges, etc. 
198A Hysol Corp. 


New pre hydrogen gen- 

units with capacities up to 

60 million stream cubic feed per 

year makes hydrogen from am- 
monia on demand. 

33-34e *U. S. Industrial Chemicals Co. 


Anion Sulfate Process may be used 
for the separation of pmo acids 
from weak acids, from water sol- 
uble organic materials, & from cer- 
tain salts. Information offered. 
46-47b *The Dow Chemical Co. 


Asbestos Fibre 18-page booklet 
gives step-by-step descriptions of 
15 standard testing procedures to 
determine characteristics of com- 
mercial grade asbestos fibre. 

198B American Smelting & Refining Co. 


Catalysts Manufacturers entire line 
of catalysts for gas processes, petro- 

lomne and chemical industries, food 
processing and other applications 


is described in catal ae. 
198C Girdler Catalysts 


Chemicals Cyamon § nitro-carbo- 
nitrate is especially developed for 
seismograph exploration. Cyamon Ss 
Primer is designed to accommodate 
seismic caps. 

14-15b *American Cyanamid Company 


Colloidal Silica Sol Bulletin de- 
scribes Syton 200 (an aqueous col- 
loidal silica sol) as a versatile and 
economical binder in the ceramic 
investment casting shell process. 
198D Monsanto Chemical Co. 


Continuous Causticizing Practice 
A technical paper describing cur- 
Reg trends in continuous —— siz- 
practice in the pulp & paper 
in ustry is offered. #3321. 
198E Dorr-Oliver Inc. 


*From advertisement, this issue 


Fluorel 2141 offers a 
wide range of applications. It is 
Specified wherever there is need for 
high temperature resistance, chem. 
resistance & low compression. 

4 ‘*Minnesota Mining & Mfg. Co. 


Elastomer with outstanding phys- 
ical qualities including non-com- 
bustibility, excellent resistance to 
corrosive che , fuels, solvents 
& ozone. Data on Fluorel 2141. 
194 *Minnesota Mining & Mfg. Co. 


Two new additions to 
the liquid Epon resin line, 826 & 
830, complete the viscosity spec- 
trum. omplete =o on 
Epon resins on, reques 
Cover *Shell Chemical Co. 


Ethyl Acetate is subject of new 
technical data bulletin. Covers 
three grades; commercial 85-88% 
ester, 95-98% ester, 99% ester 
(acetic ether). No. 1653 

33-34e *U. S. Industrial Chemicals Co. 


Filter Paper custom- et to 
your process & your press. A 24- 
page catalog on industrial filter 
foe 367 gives complete details. Cata- 


*Eaton-Dikeman Co. 


Special Permel Plus Finish 
is formulated specifically to fit the 
requirements of the fabric. Addi- 
pci Ppa is available on 
reque’ 

14-15¢ icicle Cyanamid Company 


Floori Compound Bulletin de- 
seri a new, easily applied, chem- 
ical and wear resistant flooring 
compound that, the manufacturer 
claims, is stronger than concrete. 
198F Ralph V. Rulon, Inc. 


Ion Retardation is a process based 
on an entirely new & unique class 
of ion exchange resins. ese are 
amphoteric resins containing both 
anion & cation adsorption sites. 
46-47a *The Dow emical Co. 


Methionine. ...The FDA has announced 
that DL-methionine may be in- 
cluded in dietary sup ns ™ 
amounts up to 200 milli 
day. No undue risk to public <4 th. 

33-34b *U. S. Industrial emicals Co. 


Modified Cellulose Cyanocel chem- 
ically modified cellulose is created 
by treating a ro form of cel- 
lulose with highly reactive acryloni- 
trile. Information. 

14-15a *American Cyanamid Company 


Modified Sodium Polyacrylate 
Cyanamer A-370 is dry and granu- 
lar in composition & dissolves 
quickly in aqueous solutions. Avail- 
able from large scale production. 

14-15d *American Cyanamid Company 


Modular Cast Iron Technical dis- 
sertation on the attractive prop- 
erties of material and its advan- 
tages for control valve body con- 
struction is given in paper. 
198G Fisher vernor Co. 


Molecular Sieves are always uni- 
form, with pigh capacity, high 
strength, and high bulk density. 
Available in regular & _ special 
grad es to meet your specifications. 

173 *Linde Co., Div. of Union Carbide 


senientnins Amines....Simple method 
to maintain an alkaline pH in 
steam and condensate systems by 
using organic compounds for cor- 
rosion control is explained in Bul. 
198H Ionac Chemical Co. 
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LITERATURE... 


Organic Solvents 64-page booklet 
of chemical properties, formulae 
and other information “Organic 
Solvents and Chemica's” gives in- 
formation on 150 products. 
199A Chemical Solvents, Inc. 


Phosphorescent Compounds... .16-page 
bibliography lists over two-hundred 
compounds as a guide to identify- 
ing solutions through their phos- 
——— properties. 

99B American Instrument Co. Inc. 


ree Results of tests on 

Pa ethylene formulations with a 

resistance to sunlight and out- 

door weathering are described in 
= No. 5. 

Eastman Chemical Co. 


Polyethylene Bulletin gives prov- 
erties and uses of high-density 
Tenite pavetsesme, @ a linear poly- 
mer wit tiffness, tensile 
strength and hardness. 
199D Eastman Chemical Products 


Polyethylene tye mea & Resins 
have been developed including a 
new produce-bag resin, a new paper 
coating resin, a cast film resin & 
two high flow blending resins. 
33-34a *U. S. Industrial Chemicals Co. 


Polyethylene Resins A pressure 
technique for the rapid emulsifica- 
tion of three low molecular weight 
resins is described in technical data 


ig = 
199E Eastman Chemical Products Inc. 


Polymers Brochure includes infor- 
mation on the instability of plastics 
in the presence of light and oxygen 
and describes a new stabilizer for 
these affects. 
199F Guardian Chemical Corp. 


Radiochemical Catalog now avail- 
able lists over 400 radiolabeled com- 
pounds. Also describes high inten- 
sity beta & gamma sources, refer- 
ence sources, etc. No. 1651. 

33-34d *U. S. Industrial Chemicals Co. 


Silicone Anti-Foam Anti-Foam 60 
kills foam without affecting the 
other properties of your process. 
Disperses instantly in aqueous sys- 
tems. Sample. 
183 *General Electric Co. 


Want to build up your 
files and keep them up-to- 
date? You can get any publi- 
cation in this comprehensive 
guide — free — just for the 
asking. 


It’s easy — simply circle 
item’s number on the Reader 
Service Postcard and mail. 
Replies will come directly 
from companies offering the 
literature. 


Silicone Defoamers and antifoam- 
ers are effective against even the 
most violent and pers‘stent fo-™¢e”s. 
New 8- e brochure “ABC’s of 
Defoaming” gives full data. 

97 *Dow Corning Corp. 


Starch Converting Information kit 
on dustless, high density, flash- 
dried starch for enzyme converting 
contains 3-page technical bulletin 
and 4-page brochure. 
199G Corn Products Sales Co. 


Surface Active Agents 
spectrum of cationic and non-ionic 
surface active agents are described 
in 4-page bulletin that includes 
aon characteristics. 
Nalco Chemical Co. 


Tefion® Coatings folder describes 
Fe gh a and successful applica- 
ions for coating of metal and 
ceramic tools va contribute anti- 
sticking propertie 

1991 Cadillac lastic & Chemical Co. 


oe Indicating Paints 
tectoTemps change from one 
color to a totally different color 
when certain temperatures are 
reached. Bulletins offered. 
T186 *Curtiss Wright 


Terenas Alcohol 
plete information on the chemistry, 
fer ien em properties, and uses of 
trahydrofurfuryl alcohol con- 
tained in Bulletin 206A. 
1 *The Quaker Oats Co. 


Urethane Foams Booklet traces de- 
velopment of material and includes 
property and performance data as 
well as a review of present and fu- 
ture scope of foam products. 
199J Mobay Chemical Co. 


Construction Materials 


Block Insulation PV Supertemp 
meets rigid demands for long-last- 
ing block able to withstand wide 
temperature range up to 1900 F. 
Lightweight, easily installed. 

58 *Eagle-Picher Co. 


Fabricating Whatever your plate 
needs, the staff & facilities to take 
care of them is available. Booklet 
describes plate fabricating & con- 
struction services. 

52-53 *Amer. Bridge Div., U. S. Steel 


Fabrication Corrosion problems 
solved through resin bonded fiber- 
glass construction. Process equip- 
ment such as ducts, stacks, hoods, 
etc. Facts in Bul. 101. 

180 *du Verre Inc. 


Filter Medium Neva-Clog available 
in double layer, perforated, alloy 
sheet medium. Smooth, strong, rigid 
for diatomite filters, centrifuges, 


other. Catalog 57. 
201b *Multi-Metal Wire Cloth Co., Inc. 
Nickel Alloys for high-temperature 
& low temperature filtering. New 
booklet “Handling Fluorine and 
Fluorine Compounds with Inco 


Nickel Alloys” offered 
64 *The International Nickel Co., Inc. 


Refractories 16-page booklet dis- 
cusses sources of raw materials, 
control testing procedures, mining 
practices and tells how refractories 
serve industry. 
199K Harbison- Walker Co. 
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the New Jerguson 


MAGNETI 
GAGE 


for 


liquid 
levels 


An important advance- 
ment in liquid level ob- 
servation for plants with 
dangerous explosive or 
inflammable conditions. 


Safety design 
seals against 
escaping gases. 


Measuring mechanism 
in stainless steel 
chamber. 


Scale mounted outside 
chamber; 
magnetically 
actuated 
through chamber wall. 


Distinct, 
accurate level 
shown in red 
contrasted with 
silver above. 


Job designed, 
correlating pressure, 
temperature, and 
specific gravity. 


Available with 
electric alarms. 


Can also be used 
for interface 
indication. 


Write now for engineering sheet 
on Jerguson Magnetic Gages. 


JERGUSON 


PB ce a of eae por i 


JERGUSON GAGE & VALVE COMPANY 
100 Adams Street, Burlington, Mass. 
Offices in Major Cities 











Size Requirements 
Getting Tougher? 


Sturtevant Air Separators 
increase 40 to 400 Mesh 
Output as Much as 300% 


Closed-circuit air separation is of 
proved advantage in reduction processes. 
Result is a better, more uniform product. 
Grinding mills perform at top efficiency, 
output frequently increases as much as 
300%, power costs drop as much as 50%. 
Precise separation of all dry 
powdered materials. Sturtevants cur- 
rently classify sulfur, soybeans, phos- 
phate, chocolate, feldspar, sand and ag- 
gregates, pigments, limestone fillers, 
flour, abrasives, plastics, gypsum, ceram- 
ics, cement and other products. 
improve screening — Sturte- 
vant Air Separators prevent blinding by 
removing undesirable tailings or fines 
from screen feed loads. 


Works Like Winnowing 
Done in a Whirlwind 


Sturtevant Air Separators do a mechan- 
ical job of winnowing. Precise control of 
whirlwind air currents and centrifugal 
force results in the desired size being 
lifted into fines cone, oversize falling into 
tailings cone. 

A 16 ft. Sturtevant, for example, has 
taken a feed rate of 800 tph, containing 
only a small percentage of desired fines, 
and delivered 30 tph 90% 200 mesh, re- 
circulating the oversize through the 
grinding circuit. 

Send for Bulletin No. 087. 


STURTEVANT 


MILL COMPANY 
100 Clayton St., Boston, Mass. 


Crushers « Grinders « Micron-Grinders « Separators 
Blenders ¢ Granulators * Conveyors « Elevators 


200 





LITERATURE ... 


Wire Cloth & Filter Cloth 
able in all alloys, weaves and meshes 
in sizes up to 244” wide. Roll or cut 
to size. Details available in Catalog 


57. 
20la *Multi-Metal Wire Cloth Co., Inc. 


Support Plates Design manual TA- 

pe discusses such problems as height 

acking above support plates, 

ar ods of re-distribution and 
where plates are desirable. 

200A . S. Stoneware Co. 


Electrical & Mechanical 


Lighting Fixtures Catalog covers 
lightin y Me. for every need: bench, 
area, incandescent, fluores- 
cent, mercury vapor; permanent, 
portable. 
8 *Crouse-Hinds 


Motor Protection Motors subjected 
to contamination can receive pro- 
tection and give long term use by 
having windings encapsulated with 
RTV silicone rubber. 

General Electric Co. 


Custom ‘8000’ are manu- 
factured to rigid quality specifica- 
tions. Information on these motors 
in the chemical Sy contained 
in Bul. GEA-6865 & GEA-6889. 

175 *General Electric Co. 


Air-Liquid Reels automati- 
cally rewind to maintain constant 
tension on hose lines. For light or 
heavy duty work. Full information 
in Bulletin 259. 
1 *Appleton Electric Co. 


Swivel Joints File contains infor- 
mation on application in line de- 
sign. Facts & figures on torque, 
geometric characteristics, thrust 
and radial loads. 
65 *Chiksan Company 


Transductors 38-page manual de- 
scribes in detail characteristics and 
functions of its static transductors 
and outlines typical applications. 
Send for your one. 
200C Control Div., Magnetics Inc. 


Worms and Gears 24-page catalog 
covers new line of precision spiroid 
gears; contains complete specifica- 
tions with detailed drawings and 


pi 
00D PIC Design Corp. 


Handling & Packaging 


Air-Weigh Systems Diagrammed 
4-page bulletin describes applica- 
tions and functions of systems used 
for — tran! A control, 
mixing and batching etc 
200E Harrob Industries 


Centrifugal-Lined Pails 
Rheem Centrifugal Lining process 
the lining is applied as the pail is 
automatically raised & lowered past 
the spinning application head. 
16-17 *Rheem Mfg. Co. 


Hopper Scale 4-page bulletin de- 
scribes a new, automatic bulk 
weighing system that will hardle 
ay ae weighing of materials 


} ae tons per hour 
F Ric Ban ‘Scale Co. 


Lift Trucks oY eT brochure de- 
cribes four low-lift, platform m-: del, 
battery powered hand trucks .e- 
signed for fast horizontal move- 
ment of palletized materials. 
200G Clark Equipment Co. 


Loading Arm Standard nee are 
available in 3” or 4” sizes in either 
rigid or nag em | designs with 
flanged or thread riser connec- 
tions. Information. 

98 *Continental-Emsco Co. 


Atmospheric pres- 


Storage Tanks 
ities range up to 


sure tanks ca 


15000 tons with dimensions up to 
140 diameter, 50 
paety air-tight. 


height. Abso- 


*Girdler Corp. 


Strapping 60-page general catalog 
covers automatic strapping ma- 
chines, manually-operated strap- 
ping tools, strapping, seals and ac- 
cessories plus we ao data. 
200H Gerrard & Co. 


Heating & Cooling 


Roto-Fin’s design is simple 
with minimum number of moving 
pease for continuous, trouble-free 

ration. No fans, collectors or 
aborate controls are required. 
*Link-Belt Co. 


Cooling Towers A full range of 
sizes and casing materials are of- 
fered. Towers safeguard against 
delignification and chemical or 
pectogienl attack. 

153 *Foster Wheeler Corp. 


Dryers & Heaters Dry without con- 
tamintion from combustion gases, 
regardless of fuel. Collect vapor 
at high concentration. Complete 
spemmcentons in Bul. AH-438-11. 
1 *Hardinge Co., Inc. 


Electric Heat Exchangers are com- 
— compact heat packages for 
eating water, oils, heat transfer 
media, steam, air or other gases. 
Bulletin PE502. 

147 *Edwin L. Wiegand Co. 


Heat Exchanger Aero Heat Ex- 
changer is a self-contained fluid 
cooling system. It gives most ac- 
curate temperature control. Bul. 
No. 132 for complete information. 
B203 *Niagara Blower Co. 


Heat Exchanger Costs Booklet en- 
titled “Cost Engineering is the Key 
to Economic Evaluation of Heat 
Exchangers” contains seven charts 
to illustrate cost of heat exchangers. 
2001 Western Supply Co. 


Heat Exchangers with all tubes 
seal welded at both ends. Helpful 
bulletins on the heat exchanger de- 
signs are available now on your re- 


quest. 
13 *Downingtown Iron Works, Inc. 


Heat Exchangers Catalog shows 
construction details, ns pe gh 
data and selection charts for al 
wpe of Seevesthage and instan- 

aneous heater: 

2005" Old Doesiaion. Iron & Steel Corp. 


Heater Hi-Turbiant has two broad 
fields of application; heating trans- 
fer fluids, and direct firing. Bul. 
HT-100 gives detailed data & shows 
abs =. 

tern Precipitation Corp. 


be From advertisement, this issue 


November 28, 1960—CuemicaL ENGINEERING 





LITERATURE ... 


Heat Transfer Brochure summar- 
izes complete line of heat tran:fer 
equipment. Among products cata- 
loged are heat exchangers, indirect 
heaters, tank and line heaters etc. 
201A The Brown Fintube Co. 


A cme line of large 
heaters. Petro-Chem Development 
division one. builds, erects and 
services Uni d and Isoflow heat- 
ers for the process industries. 

101 *Yuba Consolidated Industries, Inc. 


Liquid Phase Heater 
Modulatic Hi-R-Temp phase heater 
is a forced circulation, Pooled tube, 
png ang a of two-pass de- 


a . No. 4023. 
1 *Vapor Heating Corp. 


Panelcoil Latest Technical Data 
Sheets Nos. 15-60 Series give engi- 
neering specifications on Panelcoil. 
Also prices sent on request. Send 


for ye copy. 
TL172 *Dean Products, Inc. 


Plate Heat Exchanger features 
stainless steel construction which 
solves almost all corrosion problems 
or assures sanitary operations. 
Cleaning is unusually easy. 
30-31b *The De Laval Separator Co. 


Steam Generators Bulletins de- 
scribing Vogt boiler installations in 
a variety of industrial plants for 
power, processing & heating are 
available on request. 
116 *Henry Vogt Machine Co. 


Instruments & Controls 


Alarm Rotameters are rugged mag- 
netic & electronic instruments for 
accurately measuring fluid rates of 
flow and warning of abnormal flow 
rates. Described in Bul. 18A. 
201B Schutte & Koerting Co. 


Computing Catalog T contains de- 

ps oe information and technical 

ifications on the new tran- 

: storized T-Pac one megacycle 
digital modules. 

201C Computer Control Co., Inc. 


Float- nthe ed Level Switches for con- 
of pumps, valves, alarms, etc., 

be boilers, process vessels, open or 
ressurized systems are described 

n Folder SF-765. Folder is sent on 


request. 
201D Robershaw-Fulton Controls Co. 


Magnetic Gage features a safety 
design which seals against escap- 
ing gases. Measuring mechanism is 
in stainless steel chamber. Engi- 
neering sheet available. 

199 ‘*Jerguson Gage & Valve Co. 


Mass Flowmeter with 12 standard 
ranges feature low pressure drop, & 
accuracy independent of variations 
in density, pressure, viscosity & 
temperature. Bul. GEA-6925A. 

81 *General Electric Co. 


Precision Instruments Pocket-size 
condensed catalog describes instru- 
ments for measurement of temper- 
ature, pressure, level and flow. More 
information on request. 

Trans-Sonics Inc. 


Pressure Instruments... .Bulletin S-605 
provides complete electrical, me- 
chanical and dimension specifica- 
tions for two induction potentiome- 
ter transducers. 
201F Servonic Instruments, Inc. 


Pressure Sensitive Instruments 
Publication describes absolute pres- 
sure indicators, and gauge, vacuum, 
differential pressure indicators. 
Also pressure control a 
201G Wallace & Tiernan Inc. 


Resistance Temperature Detectors 
Accurate, remote temperature-sen- 
sitive elements for use with indi- 
ero oa recording, controlli & 
monitoring equipment. No. 3016E. 
201H Thomas A. Edison Industries 


Thermometers, Dial Indicating 
New Autolite thermometers are 
available in two time-tested Bour- 
don tube capillary thermal sys- 
tems. Descriptive literature. 
73 *The Electric Autolite Co. 


Transmitters There’s no external 
ev required at an Tel-O-Set 
ld-mounted instrument. The line 
power connection is —— only at 
the receiver. Tech. dat 
36-37 Sasinnanpolae taiceperll 


Vacuum Gauges Catalog No. 175 
describes & illustrates heated ther- 
mopile vacuum gauges. They are 
compensated for temperature & 
rate of change of temperature. 

0 Hastings-Raydist, Inc. 


Pipe, Fittings, Valves 


Fittings and Flanges Brochure 
covers seamless eiding fittings and 
flanges in carbon, alloy and stain- 
less steels. Includes breakdown of 
dimensional tolerances. 

beock & Wilcox 


Flexible Connectors “MNH” flex- 
ible connectors dampen vibration, 
compensate for misali pageant per- 
mit offset movement, absorb ex- 
pension. Allfiex bulletin. 

L172 *Allied Metal Hose Co. 
ype T4 hose is available in 

%” through 14” actual inside diam- 

eters. Standard fittings for this 

type are te in cadmium- 
apes brass, N.P.T. males. 
“Anaconda Metal Hose 


Pipe, Pyrex You can see inside this 
pipe, spot trouble immediately, lo- 
cate it exactly. Light-weight, takes 
only half as many hangers. Bulle- 
tins. 

40-41 *Corning Glass Works 


Piping Bondstrand is available in 
sizes from 2” peel 4 8” with a 
necessary couplings & fittings. Bul- 
letin containing complete data, in- 
+ ted physical properties. 

163 *Amercoat Corp. 


Tubing, Welded Steel is adaptable 
to all types of fittings. Every type 
of joint can be produced. Complete 
design data is contained in compre- 
hensive Bul. 

61 *Formed Steel Tube Institute 


Valve, Ball The new ttp ball valve 
is available in injection molded 
UPVC for up to 150 F, & in Penton 
for service up to 225 F socket, 
threaded or flanged ends. Bul. 
B192 *Tube Turns Plastics, Inc. 


in a wide choice of mate- 
rials. In sizes 4%” thru 24” and with 
a complete line of automatic actu- 
ators. Details in Bulletin 110 sent 
on request. 
29 *DeZurik Corporation 
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STANDS FOR 


DEPENDABLE QUALITY 
DELIVERY 
SERVICE 


Wire Cloth—Filter Cloth 


Available from stock in all alloys, all 
weaves, all meshes, up to 244” wide—in 
rolls or cut to size. “Micromesh” ultrafine 
strong stainless filter cloth for retention of 
particles from 25 to 5 microns. Also backing 
and spacing ~!oth and screens. 


Rescreening Service 


On tension rings for vibrating screens. 


Neva-Clog 


Double layer, perforated, alloy sheet me- 
dium—smooth, strong, rigid—for diatomite 
filters, centrifuges, ion exchangers, carbon 
towers, dust and fume control. 


Filter Leaves 


“Rim-Lok’’ and other 
Multi-leaves for pressure 
filters; standard leaves 
for stationary and rotary 
filters. 


Strainers 


“Individualized” strainer 
elements and housings, 
designed and built by 
Multi-Metal to meet pro- 
cess needs not served by 
available standard units. 


Custom Fabrication 


Requiring wire cloth ele- 
ments: screens for filter 
presses, tubular filter ele- 
ments, cylinders, baskets, 
process unit components, 
etc. 


Write for Catalog 57. 





MULTI-METAL 
WIRE CLOTH CO., INC. 





BETHLEHEM 


DESIGNED ¢ BUILT 





Charcoal 
Adsorber 


used in the reclaiming of 
CUMENE 


BETHLEHEM designed and built 
two of these 4,000 pound Adsorbers 
for Catalytic Construction Company. 
Built of 304 ECL Stainless Steel, and 
cycled between adsorption and re- 
clamation, the Adsorbers were de- 
signed for 30 psig and full vacuum, 
spot X-rayed and code stamped. 
Each Adsorber is 12 feet high and 7 
feet in diameter. 

BETHLEHEM also built the con- 
densors, venturi, several component 
parts, and provided the controls for 
the Adsorbers. 

WRITE FOR BULLETIN 600 to 
learn more about BETHLEHEM 
processing kettles for reaction, agi- 
tation, heat transfer, distillation, 
sublimation, crystallization, dry- 
ing. Our Chemical Engineers are at 
your service at all times, regardless 
of how small or large the job! 


See 8-page catalog in C. E. C. 
for complete facilities of 


Process Equipment Division of 
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LITERATURE... 


Safety Relief valves have 
a special “O” ring seat seal that 
ay oF ge leakage Prem iy mg os Peete Available 
th Standard & Balan Bel- 

lows design. Bul. 1940. 
112 *Manning, Maxwell & Moore, Inc. 


The Orbit Valve's positive 
closure & non-lubricated feature is 
ideal for use with pressure regu- 
lators, meters, reflux pumps, com- 
> egg & similar equip. 

03 *Orbit Valve Co. 


with extended bonnet to 
handle liquid & gaseous fluids, 
oxygen, nitrogen, helium, hydrogen, 
etc. Complete information on the 


line available. 
89 *The Wm. Powell Co. 


Valves, Check Rubber-lined iron 

y check valves are designed for 

175-lb. working — Available 

in sizes from 2” 24”. Further 
information. 

178b *Darling Valve & Mfg. Co. 


Valves, Gate Rubber-lined iron 
body gate valves are available in 
outside screw & yoke type, in sizes 
from 2” to 24”. Further informa- 
tion on request. 
178a *Darling Valve & Mfg. Co. 


Valves, Gate Information Folder 
No. 205 describes the Ni-Resist 
Gate Valves. “Ni-Resist” extends 
the valve life in corrosive and 
erosive services. 
63 *Jenkins Bros. 


Valves, Needle for fine regulation 
of water, oil, gas, or any corrosive 
fluid not injur ous to stainless steel 
-~ — & illustrated in Bul. 


202A Marsh Instrument Co. 


Vent Pipes Advantages and prop- 
erties of Transite industrial vent 
ipe, as well as its engineering data 
s described in 20-page brochure 


No. TR-237A 
202B Johns-Manville 


Process Equipment 


Separators Construction de- 
tails, typical applications, and speci- 
fication & sizes of the double 
whizzer & single whizzer mechan- 
ical air separators in Bul. 76. 
202C Combustion Engineering Inc. 


Separators offer precise sepa- 
ration and improve screening. Nine 
models are available with diam- 
eters from 3’ to * i sacra in- 
formation in Bul. 
200 Sbascorans Mill Co. 


Handbook prepared to 
aid users of Symons Cone Crushers 
in securing best possible perform- 
ance and efficiency includes in- 
formation on common problems. 
202D Nordberg Mfg. Co. 


Dryers Oriad Desiccant 
offer complete reactivation, perfect 
temperature control, and full auto- 
matic operation. Further details 
in Bulletin D-103. 

107 *The C. M. Kemp Mfg. Co. 


Filter The Type “VTVL” filter gs 
filter areas from 20 to 510 sq. 
tank diameter from 18” to is 
There is a size to meet your needs. 


Bulletin 146. 
198 *T. Shriver & Co., Inc. 


dryers 


Filter Leaves “Rim-Lok” and other 
multi-leaves for pressure filters; 
standard leaves for stationary and 
rotary filters. Additional inftorma- 
tion Catalog 57. 

*Multi-Metal Wire Cloth Co., Inc. 


A line of Filter Presses, 
Closing Devices, and Filter Media 
for your filtration problem. Also 
complete research engineering 


service. Catalog. 
179 D. R. Sperry & Co. 


Gas Scrubber A copy of the bro- 
chure giving complete data on 
Chemico Venturi gas scrubbers is 
available. Also cal assistance 
on a specific problem. 

12 *Chemical Construction Corp. 


High Vequme yer Equipment 
Four of enced as 
Molecular sti ce illustrated & 
described in detail in Bulletin 3-1. 
Available on uest. 
*Consolidated Vacuum Corp. 


Brochure includes major 
design and construction features. 
Tables give full information on 
size range, i) ly of drives and per- 


formance rat 
202E damson United Co. 


Illustrated brochure with 
specifications on all models & sizes 
of Lancaster Counter-Current 
Rapid Batch Mixers for uniform 

recision mixing. 
TR203 *Posey Iron Works, Inc. 


Mixers, Portable in nine sizes, % 
to 3 hp, gear drive or direct drive. 
New indexing makes it a snap to 
set mixer at the correct angle. 
Bulletin B-520. 
214b *Mixing Equipment Co., Inc. 


Mixers, Propeller-t are ready 
in eight sizes to 3 hp, 
ear drive or direct drive. 
oads can’t hurt the gear drive. 
Descriptive Builetin B-521. 
2l4a *Mixing Equipment Co., Inc. 


Mixi Mix-Muller can accom- 
plish the desired dispersion, with- 
pom segregation of resin binder & 
sand. Copy of “Mulling In Chemi- 

cal Process Industry” available. 
113 *National Engineering Co. 


Mixing Discs 4-page bulletin de- 
scribes line of rotating discs for 
pelletizing or mixing. sc diam- 
eters range for 39 inches to 16 feet 
5 inches. 
202F 


201c 


Dravo Corp. 


Pilot Plant...... is equipped with the 
mixing, heating and reaction equip- 
ment necessary to do a comprehen- 
sive pilot plant evaluation. Infor- 
mation available. 
30-3la *The De Laval Separator Co. 


Process Equipment Bulletin 600 
covers aditetion bh eg a reac- 
tion, tation, heat transf dis- 
tillation, sublimation, erystatlion- 
os “an drying, etc. 

Bethlehem | Foundry & Machine Co. 


Process Equipment Catalog = 
covers research, engineerin 
service of evaporation, Rm .., 
solvent recovery, cooling and other 
rocesses. 

8-19 *Blaw-Knox 

Process Equipment Votator proc- 
essing equipment is used for contin- 
uous polymerization reactions in 
numerous installations. Votator 
= systems available. Details. 

*Girdler Process Equip. Div. 


*From advertisement, this issue 
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LITERATURE ... 


Process ee ment 16-page cata- 
log includes technical data on proc- 
essing systems and vesseis, conical 
blenders, and vacuum dryers, grind- 
ing mills, and mixing equipment. 

203A Patterson Foundry & Machine Co. 


The new sol- 
rforms up to 10 
solids process: operations. All 
equipment is described in new 
rocess catalog No. 16-P. 

0-71 *Patterson Kelley 


Rotary: Airlock Feeders Complete 
information on these feeders for 
dust control and pneumatic con- 
Ms tad is contained in Bulletin 


58 
B186 *Prater Pulverizer Co. 


Rotary Kilns Illustrations & tech. 
data on all patented features such 
as self-aligning assembly, power 
train, thrust load control, & anti- 
friction roller bearings. 

Vulcan Iron Works, Inc. 


Screen Separator The Syncro- 
Matic offers single, double or triple 
decks of plain or composite screens 
in a full range of commercial 
meshes & materials. Data. 
30-31e *The De Laval Separator Co. 


The UW-4 unit for sepa- 
ration of extremely fine dusts & 
abrasive materials & is ideally 
suited for heavy dust loads & hich 
temperature . oo Bul. 7460. 
193 e Ducon Co., Inc. 


Process Equipment 
ids-processor 


Technical article outlines 
the major points in sifter selection, 
basic operating principles, screen- 
i aids and specifying mesh sizes 
information also given. 
203C Sprout, Waldron & Co. Inc. 


Spray Drying Nozzle The SDX 
nozzle is available in a full range 
of flow rates, each rate furnished 
as standard in several spray an- 
e. Spray Dryin bctagag 

204 *Delavan Mfg. Co. 


Strainers “Individualized” strainer 
elements and housings, designed 
and built to meet process needs 
not served by available standard 
units. Details in Catalog 57. 

201d *Multi-Metal Wire Cloth Co. Inc. 


Strainers Information on all types 
of strainers including pipeline 
Strainers, scraper Strainers both 
hand operated & motorized, and 
self-cleaning Y-type. 
191 *Sarco Co., Inc. 


are available in a 
wide range of sizes from packaged 
ilot plant units with a 60 sq. ft. 
ray area to giant outdoor units 
with 18,000 sq. ft. 

157 *Wyssmont Co., Inc. 


Turbo-Dryers 


Vacuum Dryin Drying systems in 
capacities from a few lbs. to several 
tons available .. . along with ap- 
plication engineering, laboratory 
service & pilot plant Gpererions. 

- *F. J. Stokes Corp. 


Pumps, Fans, Compressors 


Blowers New Series 3200 lobe-type 
rotary positive blowers & gas pumps 
are rated from 800 to 20,000 cfm 
at pressures from 2 to 10 psi. 
Illustrated bulletin. 

60 Sutorbilt Corp. 


*From advertisement, this issue 





1. In closed posi- 
tion stainless steel 
piston fills whole 
interior of valve — 
extends to inner 
surface of vessel — 
therefore foreign 
material cannot 
gather in body. 


——— 2. In open position 
iston retracts, 

eaving entire body 

empty for FREE- 
FLOWING LIVE 
SAMPLE. 


Perfect sealing is | 


assured by two 
compressible, 
replaceable Teflon 
rings. 


These Sampling Valves are designed for 
simple installation in existing systems, 
merely by welding a 34” half coupling in- 


to the pipe or vessel, from which samples | 


are required. 





POSEY 
WORKS 
OR BETTER- 


PRECISION 
MIXING 


Lancaster Counter-Current Rapid Batch 
Mixers provide balanced mixing and mull- 


ing action for uniform precision mixing of 
| any pre-sized solids with or without liquid 
| additives. 


Write for FREE il- 
lustrated brochure 
with specifications 
on all models and 
sizes. 





Custom Fabrication 
‘or Over 50 Years 


DIVISIONS: 
@ lroquois Asphalt Plants « Mixers and Blenders 
¢Tunnel Forms industrial Heating « Foundry 
@ Large OD Steel pipe 


557 S. PRINCE STREET LANCASTER, PA. 





This Self-Contained 
Fluid Cooling System 


..- gives most 
accurate temperature 
control 


Applied in cooling industrial machines 
or processes to temperatures approach- 
ing the ambient wet-bulb, the NIAGARA 
Aero HEAT EXCHANGER is independ- 
ent of any more than a nominal water 
supply or disposal. The coolant system is 
a closed one, free from dirt and mainte- 
nance troubles. 

Heat is removed from your process at 
the rate of input, giving you precisely the 
temperature you require and assuring the 
quality of your product. Heat may be 
added to prevent freezing in winter or 


for better control in a warm-up period. 
Liquids or gases are cooled with equal 
effectiveness. 

Heat is rejected outdoors. Only the 
little water evaporated on the cooling 
coils in the air stream, or discharged to 
prevent hardness build-up, is consumed. 

Niagara sectional construction saves 
you much installation and upkeep ex- 
pense, gives full access to all interior parts 
and piping. Your equipment always 
gives you full capacity and “new plant” 
efficiency. 


Write for Niagara Bulletin No. 132 for complete injormation 


NIAGARA BLOWER COMPANY 
Dept. CE-11, 405 Lexington Ave., New York 17,N.Y. 
District Engineers in Principal Cities of U. S. and Canada 
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Distill with 
CVC HIGH VACUUM 
for ‘io cent 
per pound! 


Process the widest range of organic 
and silicone compounds (from 250 
to 4000 molecular weight) at today’s 
lowest cost. That’s because CVC 
high vacuum distillation requires 
lower evaporation temperatures— 
greatly reducing thermal hazards 
and heat input costs. This means: 
Stability of odor, taste and color— 
you upgrade your distillates. 

Separation of polymers—not possible 
by any other method. 

Consistency of product—because you 
can easily draw off excess reac- 
tants and catalysts. 

Higher yields—there’s less product 
loss from decomposition or molec- 
ular rearrangement of heat sensi- 
tive compounds. 

CVC Stills run virtually unattended 

to save you man-hours. Choose from 

4 models to attain throughputs of 

from 2 to 4000 pounds per hour. 

WRITE for High Vacuum Still Bulle- 

tin 3-1 and for information on test 

runs of your samples. 


bub 


Lonsolidated Vacuum 
Corporation 


ROCHESTER 3, NEW YORK 





LITERATURE... 


Compressor, Piston... ..Non-lubricated 
ringless piston compressor assures 
absolute contamination-free com- 

ression of dry or moist gases. In- 
ormation, specifications. 
T188 *Sulzer Bros. Inc. 


Compressors Two-stage Ro-Flo 
built in 12 sizes to handle from 
250 to 1800 cfm at pressures from 
60 to 125 psig. —— e units 
4 to 50 psig, from 40 to 3 cim. 


35 *Allis-Chalmers 


Compressors Complete information 
on how Cooper-Bessemer can help 
you plan compression & power fa- 
cilities. Bulletin, “Cooper-Bessemer 
Equipment for Chemical Plants.” 
48-49 *Cooper Bessemer 


Compressors Standard models are 
available or can be designed to 
our specifications. Bulletin “Joy 

rbodynamics describes centrif- 
ugal or axial flow types. 
59 *Joy Manufacturing Co. 


Pump, Impervious Graphite 
excellent corrosion resistance & 
are readily {available from stock 
in a wide variety of models & 
sizes. Literature. 
114 *National Carbon Co. 


Pumps range from 25 to 2500 hp.; 
pressures to 50,000 psi. Handle cor- 
rosive, viscous, abrasive or highly 
compressible fluids. Complete data 


available. 
*Aldrich Pump Co. 


Durcopumps are available, 
standard or self-priming, with 
heads to 345 ft. and capacities to 
3500 gpm. ulletin P-4-100 for 
additional information. 

161 *The Duriron Co., Inc. 


ps Triplex pumps handle large 
volume of all types & densities of 
fluids. Horizontal design provides 
well area se yg  gbaenace from 


crank case. Bul. P-55. 
65 *Manton-Gaulin 


Single-stage, end suction 
Pp are availabie in full range 
of sizes to handle from 10 GPM to 
2000 GPM. Corrosion-resistant 
metals erotet all surfaces. Bul. 500. 
182 *The Weinman Pump Mfg. Co. 


Pum with rugged, simple 
rame construction & packingless 
design. Long wear parts, few in 
number, are available in a variety 
of metal alloys as well as plastic. 
213 *A. R. Wilfley & Sons, Inc. 


Pumps, Centrifugal New catalog 
130 describes 50 different models. 
Offer pressures: to 21 psi in single 
stage pumps; to 70 psi in multi- 
stage types. 
149 *Eastern Industries Inc. 

Pumps, Centrifugal The specifica- 
tions of Type DB pumps plus illus- 
trations, dimensions and a rating 
_ are contained in Bulletin 
25 


204A Warren Pumps, Inc. 


Pumps, Process Single & double 
stage models available . . . capaci- 
ties to 5,000 GPM, heads to 1,900 
feet, temperatures from —320 to 
800 F. Complete line. 

57 *Byron Jackson Pumps, Inc. 


Pump, Screw Bulletin 206 covers 
the double external bearing & gear 
type as well as the double external 
bearing & gear hopper type. Di- 
mension charts for both included. 
204B Warren Pumps, Inc. 


*From advertisement, this issue 





DELAVAN'S 
SDX | 

OF 4N 411) = 

SPRAY 

DI MAINS 

Nioy44e= 


with new advanced an 


aici — ies hash: 4 
The exclusive SDX swirl chamber has 
a single inlet spiral configuration 
which produces a natural, free vortex 
flow pattern. This pattern minimizes 
friction, adds to the nozzle’s long life, 
and improves its spray characteristics. 
The special patented chamber is made 
of hardened stainless steel. The SDX’s 
orifice disc and Lack plate are made 
of tungsten carbide, another feature 
which contributes to the nozzle’s long 
life — a fact which has been proved 
in laboratory and field tests. The dur- 
able SDX is the ideal nozzle for 
highly abrasive materials. 


BETTER ATOMIZATION 

The SDX produces a uniform hollow 
cone spray pattern with exceptionally 
uniform particle size distribution. It 
has the added advantage of offering 
excellent atomization at lower oper- 
ating pressures, 


CERTIFIED PERFORMANCE 

The flow rates on Delavan SDX 
nozzles are certified to be within +5% 
of rated capacity, tested on water at 
1000 psi. Spray angles are certified to 
be within +5° of rated spray angle. 
This certification is your assurance 
that Delavan SDX nozzles will per- 
form as rated. 


WIDE CHOICE OF CAPACITIES 

AND SPRAY ANGLES 

The SDX nozzle is available in a full 
range of flow rates, each rate fur- 
nished as standard in several spray 
angles. Matehing the flow rate and 
spray angle in your dryer often means 
greater efficiency and a better end 
product. 


Write for a copy of Delavan’s descrip- 
tive Spray Drying Catalog. 


= 
= 


DELAVAN 


WEST DES MOINES, IOWA 
**World’s largest facturers of les” 
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ADDRESS BOX NO. REPLIES TO: Bow No. 
Classified Adv. Div. of this publication. 
Send to office nearest you. 
NEW YORK 86: P. O. Box 12 
CHICAGO 11: 520 N. Michigan Ave. 
SAN FRANCISCO 4: 68 Post St. 





POSITION VACANT 


Set. Ey “At 





Ch 4 chemical company in 
northern New Jersey has an immediate 
opening for a Chemist with M.S. or PhD. in 
organic synthesis of industrial chemicals. 
Must have 2-5 years experience in labora- 
tory research work. This position offers a 
challenging opportunity to man with initia- 
tive and desire to work in a number of fields. 
P-5575, Chemical Engineering. 


POSITIONS WANTED 


Ch 5 ', . 





as process or instrument engineer Florida 
or Gulf Coast preferred. Experience: Two 
years batch polymerizations 3% years in- 
strumentation covering application, installa- 
tion, startups, maintenance, training, parts 
stocking. PW-5588, Chemical Engineering. 
Coptenge 
‘58 M.S. Columbia ‘59, 
process design position. 
N.Y.C. Metropolitan Area. 
ical Engineering. 


then Army. Want 
No experience, 
PW-5638, Chem- 








PROFESSIONAL 


SERVICES 

















ARIES ASSOCIATES, INC. 
Consultants to the Chemical Industries 
a al ay Processes 

ucts Deve! ne 
Design & Tnitiat OF 1a Operation of Lg on 
Process Anal: Market Resea: 


COMPLETE shonin 6 ECONOMIC mentee 
225 Greenwich Ave. DA. 5-2236 Stamford, Conn. 








CARL DEMRICK 


Technical Translations 
Send for Cireular 


53 So. Broadway Yonkers, N. Y. 








The 


Consulting Engineer 


“ reason of special training, wide 

experience and tested ability, 
coupled with professional integrity the 
consulting engineer brings to his client 
detached engineering and economic 
advice that rises above local limitations 
and encompasses the availability of all 
modern developments in the fields where 
he practices as an expert. His services, 
which do not replace but supplement 
and broaden those of regularly em- 
ployed personnel, are justified on the 
ground that he saves his client more 
than he costs him.” 


| 
| 
| 


MIT grad desires position | 


Wanted—Ch.E., B.S. Notre Dame | 











to the ‘vous agency commission. 


Employment Opportunities 


CE’s nation-wide coverage brings you tips and 
information on current opportunities in job functions 
throughout the chemical process industries. 

> Displayed Rates—$54 per inch 
for all ads except on a contract 
basis; contract rates on request. 
An advertising inch is measured 
Z in, vertically on a column; 3 
columns, 30 in. per page. Subject 


> Undisplayed Rates—$2.10 per 
line, 3 lines minimum. To figure 
advance payment count 5 aver- 
age words as a line; box number 
counts as 1 line. 10% discount if 
full payment is made in advance 
for 4 consecutive insertions. Not 
subject to agency commission. 


CAREER OPENING 


CHEMICAL 
ENGINEER 


with Advanced Mathematics 


| 
| Hercules Powder Company offers a 
| career in the Applied Mathematics 
| Division of its Engineering Depart- 
| ment in Wilmington, Delaware, to a 
| chemical engineer with up to three 
| years’ experience. Digital computer 

training or experience desirable but 

not necessary. We are seeking a man 

with high personal initiative and ag- 
_ gressiveness who will develop pro- 
_ grams for all phases of engineering. 


Write to: 


Hercules Powder Company is a 
medium-sized chemical company 
manufacturing organics for such in- 
dustries as paper, paint, petroleum, 
insecticide, rubber, plastics, food, 
and textiles. Hercules has had a con- 
sistent rate of growth, and this, to- 
gether with a policy of promotion 
from within, provides excellent op- 
portunities for the qualified technical 
man who is career minded. 


Mr. Malcolm C. Moore + Technical Employment 
HERCULES POWDER COMPANY 


Hercules Tower 


, 910 Market Street » Wilmington 99, Delaware 





with production experience in wire drawing, pref- 

erably stainless steel. Position: Head of depart- 
ment. Our employees know of this opening. 

P-5524, 

520 N. Michigan Ave., 


Chemical Engineering 
Chicago 11, Ill. 








EMPLOYMENT 
PROBLEM? 


When you are in need of special- 
ized men for specialized jobs, con- 
tact them through an employment 
ad in this publication. 


SALES ENGINEER 


We have excellent opening for Chemical 
Engineers interested in a career in sales en- 
gineering covering equipment for the im- 
portant unit operation of liquid-solids sepa- 
ration. This position allows unlimited utili- 
zation of professional training and offers the 
higher income potentials found in the sales 


field. 
Reply To: 


THE EIMCO CORPORATION 
P. O. Box 6047, Birmingham 9, Alab 




















SUPERVISOR 


for Wire Drawing Department. Supervisory and 
metallurgical experience tial. Our loy 
know of this opening. 





P-5525, Chemical Engineering 
520 N. Michigan Ave., Chicago 11, 
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COMPRESSORS 


No better values at ony price 
1500 PSI 61% -3%4-1 TCB3 
oad 16x9 IR-ES3 
Pgh ing. ot or & Joy 
Paahepva 1R-ES3 


Equipment Searchlight 


CE’s Searchlight spots the big bargains in used, resale 74 CEM | 
and rental equipment. Check this issue’s listings— | ise 
most complete in the field—for items you need now. 


> Coverage — National Equip-_ vertically on a column; 3 col- 
ment and facilities—used, resale umns, 30 in. per page. Ads ac- 
and rental—for the process in- ceptable only in display style. 
dustries. For sale, wanted, for PClosing date—Dec. 12th issue 
rent, ’ 

> Rates—$21.75 per inch for all closes Nov. 25th. Send all new 
ads except on a contract basis; ads to Chemical Engineering, 
contract rates on request. Anad- Classified Adv. Division, P. O. 
vertising inch is measured Zin. Box 12, New York 36, N. Y. 


ss 
zn 


Bina CP.T, Worth HB 


2xt 

1Vq-2x7 Joy Wn 

5 “tiaxia TR xCB 

14x13 Ing. ES 

17- lovaxta IR. XRB 
13-13x12 IR-XRE 

tt 18-tixt2 CP-OCE 

(actual) 100 PS! C300-300H Fuller 


AMERICAN AIR COMPRESSOR CORP. 
Chem. Road, North Bergen, N.J. UNion 5-1397 
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Buffalo 32’’x90" Double Drum D: 

Day Hy—R Speed Mill 20 y Expl. "Pr. 

Centrifugals: 12”, 30’, 40° & 48” 

Centrifuges: Sharples #5 & Po ‘Stainless. 

eo : war = x26" ely aA a 
alo Vac. Drum Dryer 24°'x20". Disintegrator: Rietz RD18P, 75 hp. 

Despatch Ovens Elec. Heated. Dryers: Devine 2x 4’ vac. P oda st. steel. 

3—Devine & Stokes Vac. Shelf Dryers Dryers: Bowen lab. spray, st. steel. 
Filters: #2 Sweetland 12 Stainless wee. Dryer: American atmospheric, 24 x 48”. 
—— a 6” to 36” Iron & Wood. Column: 24” x 22’, 316 stain. steel. 

ettles Tanks: 8.8. Jack 20 to 4000 gal. Evaporator: Buflovak st. st., 94 sq. ft. 

— — 4000 gal. vert Tank Filter: Sweetland #5 st. st. lined. 

Devi 4 bse gee OY =" Filter: Oliver precoat 12 x 2” st. steel. 
Mill: 4 Re mony 30 HP. & 0000 Filter: Eimco st. st. drum 16” x 12”. 

is: Raymond #00. ~ & Fi : Filter Press: Shriver 24” St. steel. 

Mikro Pulverizers #4, 2, 1, & Bantam. : Tri-Homo #10, #4. 
Hammer Mills & Pulverizers 3 to 50 HP. Homogenizers: “— 50, 125, 200, 1200 GPH 
Taylor-Stiles 72 HP. Cutter. ay a st. steel with and without ag. 

Rotary Cutters 1/2 to 5 HP. & up. 150 gal. dbl. act. agitator. 

Spr. Waldron Stainless spike crusher. Mill: i Fits model D-6 st. steel, 71 hp. 

ye Jer nb PF pg Bg va to 6° pee 8". Mill: 16 x 40” 3-roll high speed. 

°. ae ad 1 oe 
‘ ” Contrife rahe olhurst 48” st. stee 

a 4 Roll Ww. oy 12° x 36 Steel. Mixers: Dbl. and sgl. arms sigma blade. 

olloid Mills 14 H.P. & up Dry Powder, various sizes. 


LOEB OFFERINGS 
Autoclave: 50 gal. Struthers Wells, st. st. 
Centrifugal: AT&M 60” st. st. perf. 
Dewaterers: Davenport 3A, Fg oa hd. 3 hp. 








r lined suspended centrifuge, 


basket. 
bber lined filter mod 
oller mill, complete. 


ettles, SS. 


40’' rubbe 
perforated 
Sparkler ru' ae 
Williams “Zenith” $F 
Lee 300 gallon jacketed k 


ESS MACHINERY CORP. 
yn 15,N.Y. HY-9-7200 





CHEMICAL & PROC 
50-52 9th St., Brook 
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Mixers: Baker Perkins jack. Pi00 gals. 
B.P. iS HP. Masticator pons 
Day Imperial 75 & 150 ¢g 
Change Can Mixers 8, is re 150 gal. 
Sprout-Wald. 10,000# horiz. Spiral Mixer 
Day Jumbo 700 gal. horiz. mixer. 
Spiral Mixers, 3000, 10007 etc. 
Lancaster 6’ dia. 25 HP, & #1, 3 HP. 
Pumps: Stokes etc. Vac. 10 to 500 CFM. 
Gould 75 HP. Centrifugal 250 PSI. 
Sifters: Day, Robinson, Rotex type. 
Tablet Machines: Stokes R, Colton 4, T, 
single punch. Also wg 
Hydr. Presses, Plastic & Rubber Machy. 


Partial Listings. Write For Bulletins 


STEIN EQUIPT, CO. 


107-8th St., Brooklyn 15, N. Y. Sterling 8-1944 





Pumps: Rotary, gear, centrif., vacuum. 
Percolator: Pfaudler 300 gal. st. steel. 
Dryer: Procter & Schwartz 6-tray st. steel. 
Tablet Press: Stokes DD2, 23 station. 
Vacuum Pans. 42” and 72” stain. steel. 


EQUIPMENT SUPPLY co. 


CIRCLE D ON READER SERVICE CARD 














CIRCLE A ON READER SERVICE CARD 


NOVEMBER SPECIALS 


Abbe 5’ x 6’ J’ktd. Ball Mill, chrome mang. steel 
3 Bird Filters, 18” x 28”, 4’ x 1’ & 24” 

2 Oliver Rotary Vac. Filters, 3’ x 2’, 63” x 8’ 
Gruendier “BB"’ Hammermill, whirlbeater 

Ribbon Blenders, Steel & SS, ali sizes, New & Used 
Pfaudier 1500 gal. giass enclosed top Tank 

3168S Fractionating column 2'2’ x 22’ 

Blaw Knox Autoclave, 1000PS!, 3478S, 100 gal. 
Gen. American 42” x 120” Twin Drum Dryer 


WHAT HAVE YOU FOR SALE OR TRADE? 
YOU CAN BANK ON 


EQUIPMENT CLEARING HOUSE, INC. 
111 33 Street Brooklyn 32, N. Y. 
SOuth 8-4451—4452—8782 











“CIIcLE 8 ON READER SERVICE CARD 
PROFIT SAVERS 


3—BRIQUETTING PRESSES 
In Stock 


Komarek-Greaves Model 21-94 160,000+ 
per sq in pressure. Roll size 912" face 
x 2142" dia. 75 HP Motor. High pres- 
sure feeders. 


MACHINERY AND 





DIESEL LOCOMOTIVES & CRANES 


9 Gen. Elec. 26, 25, 45, 65, 80 & 100-Ton 
25-Ton industrial Brownhoist, 60’ Boom Crane 
PLANT EQUIPMENT 
’ Traylor TY oy: ener 
3—Wemeo 2M- S Pla 
No. 5060 Dixie ‘Mogul - 500 HP 
No. | Sturtevant Rotary Fine Reduction Crusher 
72” x 28” Madson Rotary Dryer 
F55 Syntron Lig | Feeder 
hate a &2Y hape Dump Cars 
KVS Air ey 3 Ball Tube Mills 
Ball Mills: No. 56, 6’ x9 & 7’ x 22 
tages Mills: 3x8", Pals", 6’ ~~ & 10°x48” 
Rod Mills: 4’ x 11’, 6° & 7’ 
Jaw Crushers: . 28", 15” x 24”, 
18’ x 36”, 30” x 36”, 4 
Creabore, Fine Reduction: 22”. , , 4, 5%’, 
& 7’ 848 Cone, & 40” x 1 
Rotary Dryers: 3'x30’, 5° 
Rotary Kilns: 36” x 30’, 6’ x 70’ & 9 x 
Roto Louvre =207-10 Type oy 8s, Link Belt 
60—I'2, 2 & 4 yd Dump Car 
Laboratory Rotary Kiln, 36” x 30’, Complete 
4’ x 10’ Tyler-Hummer Electric Vibrating Screen 
2’x6’ & 3’x12’ Seco Single Deck Vibrating Screen 
8’ & 16° Gayco Centrifugal Air Separator 
24” x 95’ Hewitt Robins NEW Truss Belt Conveyor 
6—30” x 32” Dings Magnetic Head Pulleys 
690’, 2200‘, 3068’ & 3600’-1.R. Compressors 
41000 CFM Sly Dust Collector 
2000 Tons Steel Sheet Piling, 10° to 7 
WANT BUY ORYERS — KILNS — _ CRUSHERS 
R. C. STANHOPE, INC. 
60 E. 42nd St. New York 17, N. Y. 


Tel. MU. 2-3075 


FOR SALE 
VOTATORS 


2 Girdler Stainless Steel 4” x 48” Single Barrel 
Votators equipped with chilling unit and Sierhath 
high pressure pump. New Condition. One 3” x 12” 
Votator with chilling unit & Moyno Pump. Camp- 
bell levelling and Splitting Machine. 64” x 96” 
Bed, with polyurethane guide Bar, Double Input 
Compression roll, dual motorized Biade Sharpener, 
and abrasive table top, used very little. 


FS-5626, Chemical Engineering 


Class, Adv. Div., P.O. Box 12, N.Y. 36, N.Y 
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EXCLUSIVE RIGHTS OFFERED TO 
MANUFACTURERS OF SPRAY DRYERS 
Unique new conception Parallel Spray Dryer, only 
32 ft. high, 1000 Ibs. water evap/hr. 100% unbroken 
beads yocawared. Instant-soluble products, foods, 
vegetable chemicals, soaps. By designer original 
patented Concurrent Dryer. Best ref. 

Thru Nov, write Zizinia, Hotel London, London, 
Canada. Later write Secheurs Atomiseurs Co.. 11 
Ave, Grande Bretagne, Monte Carlo, Monaco. 
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BUSINESS OPPORTUNITY 


SEARCHLIGHT Equipment 
Locating Service 
No Charge or Obligation 


This service is aimed at helping you, the reader of 
“SEARCHLIGHT”, to locate Surplus new and used 
equipment not currently advertised. (This service 
is for USER-BUYERS only.) 

HOW TO USE: Check the dealer ads to see if 
what you want is not currently advertised. tf not, 
send us the the t wanted 


of 
on the coupon below, or on your own company let- 
terhead to: 

Searchlight Equipment Locating Service 
Classified Advertising Division 
CHEMICAL ENGINEERING 
P.O. Box 12, N.Y. 36, N.Y. 


Your Bin meee gy Fe will be hrosent srometiy te 
ealers advertising 


e 
in this seatios. You wit aioe replies directly 
from them. 








Searchlight Equipment Locating Service 
Classified Advertising Division 
CHEMICAL ENGINEERING 

P. 0. Box 12, N. Y. 36, N. Y¥. 

Please help us locate the following: 





Specialty chemical pany interested in 
backing new processes and products either 
by acquisition or joint venture. BO-5654, 
Chemical Engineering. 





EQUIPMENT CO. | 
123 Townsend St. - San Francisco 7, Califg 
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CHEMICAL 
PLANT SALE 


Jersey City, N. J. 


STILL AVAILABLE 


A. O. Smith 3 x 78’ Inconel lined Column 

750 gallon 316 Stainless Steel Still 

300 gallon 316 Stainless Steel Still 

Heat Exchangers Stainless Steel 68, 350, 800, 
1000 and 2300 sq. ft. 

Brown 16 section Fintube Exchanger 

Union 214" x 4” S.S. Pumps 2000 PSI 


UD 
] 


STOCK ITEMS 


Tothurst 40” S.S. Centrifuge 

#5057 Raymond 5 Roll High Side Mill 
Briquetting Presses 27” x 33” & 30’ x 24” 
$.S. Tray Columns 2’, 3’, 4’, 5’ Diam. 
Buflovac SS 2 effect Evap 668 sq. ft. 

5'3' x 3 S.S. Precoat Filters 

8’ x 11’ Traylor Ball Mill 

Rotary Kilns 8 x 115’, 7 x 125’, 8 x 60’ 
Rotary Dryers 8'8” x 70’, 7 x 50’, 4 x 30’ 
Roto-Louvre Dryers 11 x 36’, 5 x 16’ 
Raymond 30’ Whizzer Separator 

Mikro Pulverizer #2 TH 

Dopp jktd, Agit. Kettles 1000, 1700 gal. 
Pfaudier 500, 1000 gallon Reactors 
Petrochem Furnaces 9, 7, 5 & 2 MM/BTU 
Stokes DDS2 and BB2 Tublet Presses 
Rotex Screens, 60 x 84, 40 x 84 & 30°’ x 96 
Shriver 30° P&F Filter Presses C. |. 

Dixie Mogul Hammermill #5060 

Swenson 24” x 20° jktd Crystallizers 


IF NOT LISTED — ASK FOR IT 


HEAT & POWERS? 


60 E. 42nd St., N. Y. 17 MU 7-5280 


RR EH eS SRNR CARE RecN HY 
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Baker ig 150 gal 40 HP, 100 gal 
50 HP. $$. 2 arm jacketed vac- 
uum Pgs _ 

Aluminum Condenser 350 sq ft. 

Aluminum Evaporator Calandria type, 
never u 1300 sq feet tube area. 

Continuous Stripping column 2 x 13 
Steel. 

Hydraulic Pumps & Motors. 

Drvers Vacuum Shelf. 
MACHINECRAFT CORPORAT'ON 
800 Wilson Ave. (East of Doremus) 
Newark $, N. J. Mi 2-7634 
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BEST BUY 


54—VACUUM PUMPS 
In Stock 


Stokes Model 212 C, each complete with 5 
HP Motors. Capacity 115 CFM. Excellent con- 
dition. Special price on quantity purchases. 


CIRCLE N ON READER CARD 





BRILL FOR VALUES 


CENTRIFUGES 


2——Sharples C-20 and C-27 Super-D-Hydrator, 316 S.S. 
i1—Bird 18” x 28", Solid Bow!, Continuous, 304 §$.S. 
1—Bird 32” x 50”, Solid Bowl, Continuous, 316 $.S. 
1—Bird 36” x 50”, Solid Bowi, Continuous, 347 $.S. 
3-——Sharples PY! 4, PN14 Super-D-Canters 316 S.S. 
1——Tolhurst od susp. Rubber Imperforate Basket. 
2—Fletcher 4 led 316 S.S. Perforated Basket. 
2——Sharples fie 4 8.S., 3 HP motor. 


REACTORS — EVAPS — CONDS — TANKS 


1—150 gal. 304 S.S. jacketed agitated Reactor. 

8——Pfaudler 200 gul. glass lined jacketed Kettles. 

1—650 gal. 304 S.S. Reactor with 100 sq. ft. Bayonet Heater. 
1—Pfaudier 12” wiped film Evapo 

1—700 sq. ft. Buffovak 304 S. S$. forced circulation Evaporator. 
1—550 sq. ft. Buflovak monel single effect Evaporator. 

1—7500 gal. 316 $.$. Vert. Storage Tank, 7’ x 25’, 50 psi. 

1—500 gal. 5.5. Mixing Tank w nickel coils. 

6—7500, 6000 and 2000 gal. Rubber Lined Tanks. 

4—1000 gal. 304 $$ Tanks, 5’6” x 6’. 

1—-1500 gal. Stainless Pressure Tank, 5’ x 10’, 902%. 

1—2,000 gal. horiz. 304 S.S. tank 5’ x 12’. 

1—2500 gal. vertical 304 S.S. Tank, 8’ x 7’. 

1—-12,000 gal. horiz. steel Pressure Tank, 7 ” x 36’, 200 psi. 
6—Stainless Heat Exchangers; 1220, 786, 536, 370, 315, 250 sq. ft. 
1—-24” dia. x 35’, 304 S.S. Bubble Cap Column. 
i—Pfaudier 100 gal. glass lined jacketed agitated Reactor. 


FILTERS 


1—Z5 Sweetiand Filter 304 S.S. 120 sq. ft. 
1—Oliver 6’ dia. Horizontal Filter, 316 S.S. 

1—Oliver 5’ x 6’ Steel Rotary Vacuum Precoat Filter. 

1—U.S. 200 sq. ft. 304 $.S. Auto-Jet Filter. 

1—Hercules 400 sq. ft. 304 $.S. Pressure Filter. 

1—-Oliver 5’3” x 8’ Steel Rotary Vacuum, vaportite housing. 

1—Eimco 18” x 12” 316 S.S. Rotary Vacuum Filter with pumps and piping. 
i—Oliver 3’ x 2’ 347 $.S. Rotary Vacuum Filter. 

1—Feinc 5’ x 6’ Stainless Steel Rotary Vacuum Filter. 

2—-#10 Sweetland Filters, 27 leaves, 4” centers, 250 sq. ft. 

4—36” x 36” alum. P & F, 6S chambers, 112” cake, hyd. clos. 


DRYERS 


1—-Buflovak Vacuum Shelf with 20—60” x 80” shelves. 

1—Devine Vacuum Shelf with 10——40” x 43” shelves. 

2——Buflovak 42” x 120”, ag ric double drum Dryers, complete. 
1—Buflovak 32” x $0” Atmos. Twin Drum Dryer. 

2—Devine 4’ x 9’, single drum, atmospheric. 

i1—Bufiovak 3’ x 10’ Rotary Vacuum Dryer. 

1—-Baker Perkins 5’6” x 6’ Rotary Vacuum Dryer. 
2—-Buflovak 5S’ x 30’, 3’ x 76” Rotary Vacuum ar 316 S.S. 
38—Louisville Rotary Steam Tube 5’ x 25’, 6’ x 35’, 6’ x 50’. 
2—Louisville 8’ x 50’ Stainless ) lined Rotary Dryers 
9—Rotary Dryers 34” x 30’, 4’ x 40’, 6’ x 50’, 6’ x 60’, 7” x 80’, 
1—Traylor 30” x 18’ dtainiess Steel Rotary Dryer. 

2——-Link Belt, 7°5” x 25’, 6’4” x 24”, S.S. Louvre Dryers. 
2——-Atmos. Tray Dryers, 16 shelves, 40” x 24”. 

1—P&S 10’ wide Apron Conveyor Dryer 48’ long. 

2—-10° and 4’ dia. 304 S.S. Spray Dryers. 


8’ x 87’. 


MIXERS 


1—F arrel-Birmingham gs Banbury Mixer. 
2——Day Imperial 150 gal. jktd. double arm. 

1——-Baker Perkins 100 gal., jacketed, double arm, 30 HP. 
1—Baker Perki:xs 16TRM, 150 gal. jktd., Vac. 60 HP. 
1—-Baker Perkins 50 gal. jacketed, double arm. 
1—Baker Perkins 10 gal. jacketed 304 §.S. double arm. 
5—Day “Cincinnatus” double arm, 250 and 100 gal. 
2—-Steel jacketed Powder Mixers, 225 and 350 cu. ft. 
1—Patterson 6’ dia. Conical Blender 15 HP. 

1—3’ dia. Simpson Intensive Mixer. 

i1—Stokes 21K, 304 S.S. Granulating Mixer 82 gals. 


MISCELLANEOUS 


1—Farrel Birmingham 8” x 16”, 2 Roll Chrome Plated Mill. 
i—Mikro Fulverizers 4TH, 1 SH, 1 SI and Bantam. 
3—~Abbe 21%’ x 3’ porcelain lined Pebble Mill XP motor. 
1—Raymond 10” vert. Mill, 10 HP. 
1—-No. 1 Ball & Jewell Rotary Cutter. 
1—#18 Cumberland Rotary Cutter. 
3—Swenson Walker Contiruous Crystallizers, 24” x 30’ sections. 
1—7#24 Rotex Sifter, 20” x 64”, Quadruple deck. 
1—2#81 Day Roball Sifter 40” x 120” single deck. 
8—Nash H6 Vacuum Pumps. 
25—Chlorimet, Durimet and Duriron Centrifugal Pumps 1 14” 
5——Day Roball Sifters, 40” x 120”, 40” x 84”, Double Deck. 


€ 


to 6”. 


Partial List of Values — Send for Complete Circular 


TEXAS OFFICE: 4101 San Jacinto St., 


BRIT EQUIPMENT COMPANY 
35-61 JABEZ ST., NEWARK 5, N.J. Tel: MArket 3-7420 


Houston 4, Texas—Tel.: JAckson 6-1351 
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STAINLESS 
EQUIPMENT 








LIQUIDATION 
ALCOHOL PLANT 
OMAHA, NEBRASKA 


MAJOR ITEMS 


5—Buflovak 42” x 120” dbl. drum 
dryers, ASME 160# 
2—Bonnet 7’ x 60’ rotary dryers, 


READY FOR $25,000 on 
FIRST’S FEATURED 


IMMEDIATE } iopaebaene 
1—Bonnet 6’ x 52’ rotary dryer, 


SH | PM ENT Buflovak Stainless Steel 
Double Effect Evaporator : \ is ee b 
Medel No. 8%2—-60 D or id efessage st ll | 9—Davenport #1A #2A dewatering 
EE ia presses 
i 


This is only cosa ee — 2—French Oil screw extrac. presses, 

a partial list. pression Evaporator with 2—Sweetland #12 pressure filters, 

accessories. 3—Lawrence 4” x 3” stainless 

What do you need? centrif. pumps, 275 GPM @ 40’ 

head 

6—Shriver 48” Cast Iron P. & F. 

filter presses, (50) chambers, hy- 
draulic closure, closed deliv. 











MIXERS—ALL TYPES 
5164 H 1 Patterson Kelley Twin Shell Blender in Stainless, 150 cu. ft.; 60” 





dia.; 10 H.P. Motor 

5070 F1-2 Stainless Lined Dbl. Sigma Arm 300 Gal. Vacuum Mixers; 56’x50’’x44” 
with 60 HP Motors 

5070 F 4 Stainless Steel Dbl. Arm Vacuum Mixer; 150 Gal. Cored Arms 
44"x44"'x36"; 40 HP Motor 

4702 B 1 J. H. Day Cincinnatus S/S 300 Gal. Mixer; Double Arm, Jacketed 

5223 C 3-4 Two Lehmann Amalgamators; S/S lined; 32’x44’x36” 


REACTORS—VACUUM PANS 


5048 D 1-2-3. Three Struthers Wells 2000 Gal. Type 316 Stainless Reactors; 
Vertical, Jacketed, Agitated 
5243 Struthers Wells 400 Gal. Stainless Reactor, Jacketed and Agitated, 7% 
HP Motor 
Mojonnier Stainless Vac. Pan 6‘x12’; accessories 
Lancaster Stainless Lined Rotary Reactor; Jacketed; 50’x17‘4"; 
300 PSI Internal 
5020 $ 16 730 Gal. Stainless Lines Still with Condenser 


EVAPORATORS—KETTLES—TANKS 


5128 M 2 Pfaudler Stainless 300 Gal. Evaporating Dish, Jacketed; 6’x30” 

5295 Buffalo Stainless Thermo Recompression Sanitary Evaporator with all 
accessories 

5311 Buflovak Stainless Double Effect Evaporator; Model 8'/2-60D 

5123 C1-2 Two Horizontal Type “C’” Versators; Type 316 Stainless; with 20 
HP. Motors 

4886 D 6 Stainless 500 Gal. Vertical Jktd. Agitated Kettle 

4840 B 36 Electricaliy Heated 800 Gal Stainless Kettle 5’x5’ 

4840 B 37 1300 Gal. Vert. Stainless Kettle 5’x8’9” 

4737 A115 800 Closed Stainless Tank; 51x118”; 24” Manhole 


DRYERS—ALL TYPES 


5318 G 2 Stainless Drum Dryer 8’x11%2” with Scraper 

5183 Buflovak Chrome Plated Dbi. Drum Dryer; 6’x7%” 

5161 B 7 Bowen Stainless Spray Dryer; 30x32” 

4621 G1-3_ Two Stainless Drying Drums; 48’’x56” 

4690 Stainless Lined Rotary Counter Current Dryer; 50’’x20’ with all accessories 

4819 M 4 Louisville Stainless Rotary Dryer; 30’x28’ 

5161 B 8-9 Two Stainless Concentrators; each has bank of 4 Rot. Vac. Continu- 
ous Jktd. Dryers 2’x10’ 


CENTRIFUGALS—CLARIFIERS—SEPARATORS 


4926 Squier S/S 30” Suspended Centrifugal; Perf. Basket 

5190 D 4 A.T.&M. 30” S/S 2 Speed Suspended Centrifuge 

4093 B 11 A.T.&M. 40” Solid Bowl Suspended Centrifugal 

5230 L 1 Western Model UD Type 316 S/S Vapor Tite; 36x20” 
4750 V A.T.&.M. 60” Type 316 S/S; Vac. & Pressure Hoods 


FIRST MACHINERY CORP. 


209-289 TENTH STREET, BROOKLYN 15, N. Y. 
PARKING ON THE PREMISES 


PHONE: STerling 8-4672 








2—-19,900 sq. ft. quadruple effect 
calandria type evaporators, cop- 
per tubes, cast iron bodies, with 
preheater & finishing pan 

6—Ansonia 691 sq. ft. dbl. pipe 
coolers, copper tubes 

3—American 654 sq. ft. spiral steel 
heat exchangers 

1—1500 sq. ft. horiz. exchanger, 
(480)—34" OD copper tubes, 
copper T. S. & shell, steel heads 

18—Tubular heat exchangers, cop- 
per tubes: 1500, 1350, 1130, 637, 
380, 290, 184, 176, 156 sq. ft. 

1—ACME 96” dia. x 44’ high cop- 
per beer still column, (20) per- 
forated & (4) bubble cap trays 

5—Leader Iron 96” dia. steel recti- 
fying columns, 44’ & 51’ high, 
bubble cap trays 

2—9500 gal. horiz. cookers, 9’ dia. 
x 20’ long, V2” shell & dished 
heads, agits. 

4—Wallace & Tiernan auto. bulk 
handling scales 

10—Forster hammermills, #8 & #6, 
100 & 75 HP. 

1—Stedman 36” dia. 3-row cage 
mill disintegrator 

1—Prater ‘Blue-Streak” pulverizer, 

1—Fuller 12 x 20 pos. press. blower 

2—Allis-Chalmers Inter-plane grind- 
ers, 100 HP 

1—“Jay Bee” #4 hammermill, 

9—Davenport 5’ x 25’ inclined 
“slop” screens 

2—Warren 12” x 12” cent. pumps 

250—Steel centrifugal pumps, 1” to 
12”, 1 HP to 150 HP 
2—Aldrich vert. triplex plunger pis- 
ton-type pumps, steam drive 
100—Steel & stainless steel screw 
conveyors, up to 161’ long 
5000 HP—TEFC motors, 3/60/220- 
440/, to 150 HP 

20—Steam turbines, to 150 HP 

200—Steel tanks & bins, all sizes 

12—300 amp. portable welders, elec. 
& gasoline 


SEND FOR CIRCULAR +960-A 


1413-21 N. Sixth St. 








PERRY EQUIPMENT CORP. 
Philadelphia 22, Pa. 

plar 3-3505 
Bn AB als ahmed 


November 28, 1960—CuEMIcaL ENGINEERING 





. EQUIPMENT SEARCHLIGHT 





AMERICA’S 
LARGEST STOCK 


EVAP. — COLUMNS — STILLS 


2—16,200 sq. ft. quadruple effect evap., calandria type, 
copper tubes, 4050 sq. ft. each effect, w/finishing pan, etc. 
1—2085 sq. ft. Mojonnier triple effect stainless steel evapo- 
rator, w/preheaters, finishing pan, etc. 
1—1025 sq. ft. Buflovak dbl. effect, stainless, #8-50-D 
1—840 sq. ft. Buflovak dbl. effect, stainless, #7.5-42-D 
1—710 sq. ft. Buflovak dbl. effect, stainless, #7-35-D 
1—630 sq. ft. Struthers-Wells single effect, T316 SS, calandria 
1—588 sq. ft. Buflovak dbl. effect, stainless, #6.5-29-D 
1—553 sq. ft. Buflovak single effect, monel 
12—185 sq. ft. T304 SS U-tube evap.-coolers 
1—118 sq. ft. Stokes T316 SS U-tube steel 
4—Vacuum pans, Rogers, Harris, etc. with int. coils 
1—Still kettle, 5’ dia. x 8’ long, 1200 gal., int. coils 
1—190” dia. x 13’ high T316 SS scrubber column 
1—96” dia. x 44’ high copper beer still column 
1—72” dia. x 46’ high copper bubble cap column—VACUUM 
1—60” dia. x 13’ high T316 SS scrubber column 





RECENT STOCK PURCHASES 


2—100 gal. T304 SS jkt. reactors—UNUSED 
1—1800 gal. T316 SS jkt. & agit. reactor 
1—American 42” x 120” dbl. drum dryer 
1—Symons 2’ standard cone crusher, 30 HP 
3—Komarek-Greaves briquetting presses,160,000 psi 
2—8' dia. x 56’ long rotary kilns, Y2” welded 
1—Louisville 6’ x 60’ rot. steam-tube dryer 
1—Davenport #3A dewatering press 
1—4300 gal. /204 SS tank, 6’ x 20’, ASME 50% § 
3-300 HP Cleaver-Brooks PACKAGE Boilers, 1503 | 
4—Buflovak 32” x 100” double drum dryers, chrome { 
plated. 
1—Stokes model #R single punch tablet press 
2—#3TH Mikro Pulverizers, stirrup hammers 
1—Raymond 50”, 5-roller hi-side mill 
1—J. H. Day #8, 150 gal. sigma blade Cinc. mixer 
2—J. H. Day #5, 75 gal. sigma blade Cinc. mixers 
1—Buflovak 110 sq. ft. Vacuum shelf dryer 
1—Buflovak 98 sq. ft. Vacuum shelf dryer 
1—Patterson 6’ x 10’ pebble mill, porcelain lined, § 


id 
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XP drive, compression cover. 
2—Hardinge 7’ x 36” conical pebble mills ‘ 
j 

» 

) 

» 


1—Bird 32” x 50” T316 SS horiz. cent. 
1—A.T.&M. 12” dia. susp. cent., T304 SS, perf. 
1—Tolhurst 48” dia. sus. cent., T304 SS, perf. 
22—Sharples #AS-16V super centrifugals, sludge 
disch. frame, Inconel, 3 HP. 


— 


» 
, 
> 
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CLOSING OUT! 


CHEMICAL PLANT—ORANGE, TEXAS 
TYPE 316 STAINLESS STEEL EQUIP. 


1—Struthers-Wells T316 SS 3500 gal. jkt. reactor, agit. 
1—Struthers-Wells T316 SS 630 sq. ft. calandria type 
single-effect evap., 2’ OD 1316 SS tubes 
2—Sharples #C-20 Super-D-Hydrators, T316 SS 
1—Sharples #16-P Super-cent., T304 SS 
1—Vulcan 110” dia. T1316 SS bubble-cap scrubber 
column, 13’ high, 10 trays 
1—Vulean 96” dia. T316 SS bubble-cap column, 37’ 
high, 30 trays 
1—Vulcan 72” dia. copper bubble-cap column, 46’-10” 
high, 40 trays—VACUUM 
1—Vulean 60” dia. 1316 SS bubble-cap scrubber 
column, 13’ high, 10 trays 
3—Worthington 160 ton steam-jet vacuum refrigera- 
tion units, with baro. cond., etc. 
2—Read 1800 cu. ft. T304 SS weigh hoppers, on scales, 
with shaker-conveyors, etc. 
2—Bucket elevators, 7304 SS, 5” x 3%” 1304 SS 
buckets on T304 SS chain: 60’, 41’ high ¢/c 
2—18,000 gal. Aluminum tanks; 12’ dia. x 31’ OAH 
2—American 1316 SS blowers, 5600 cfm, 50 HP 
2—Buffalo T316 SS blowers, 2330 cfm, 60 HP 
1—1200 gal. horiz. steel still kettle, 5’ x 8’, Ye” shell 
& dished heads, 320 sq. ft. int. coil 
1—1960 sq. ft. T316 SS heat exchanger, 1” OD tubes 
2—1450 sq. ft. T316 SS heat exchangers, 1“ OD tubes 
6—1400 sq. ft. T316 SS heat exchangers, 2” OD tubes 
5—800 sq. ft. T316 SS heat exchangers, 3” OD tubes 
1—800 sq. ft. T316 SS heat exchanger, 1” OD tubes 
1—730 sq. ft. T316 SS heat exchanger, 1” OD tubes 
19—T316 SS tubular heat exchangers: 510, 427, 410, 
400, 390, 290, 277, 264, 250, 125, 54, 52, 50, 
47 sq. ft. 
1—Otis 5000# cap. elec. frt. elevator, 40’ lift 
4—Ing.-Rand #5HC, 6” x 5” T316 SS cent. pumps 
3—LaBour self-priming T316 SS pumps; #15, 10 


TYPE 516 STAINLESS STEEL TANKS 


3—2750 gal. vert., 7’ x 8’, ¥4” shell & dished heads. 
2—2300 gal. vert., 7’ x 8’, Ya” shell, *” dished top, 
32” at bottom. Paddle agit., 60 sq. ft. coil. 

4—2250 gal. vert., 7’ x 6’-3”, vert., dished heads. 
1—2100 gal. vert., 6’ x 9-10”, open top, cone bottom. 
6—685 gal. vert., 3’ x 13’, 120 sq. ft., int. coil. 
15—100 gal. separator tanks, cone bottoms, 20+ WP. 
30—T316 SS tanks, 18 to 200 gal. 


SEND FOR CIRCULAR #1259A 





EQUIPMENT CORPORATION 


1413-21 N. SIXTH ST. PHILADELPHIA 22, PA. 


Phone POplar 3-3505 
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LIQUIDATING 
“sour” CHEMICAL PLANT cccse'ns 


TYPE 316 STAINLESS STEEL EQUIPMENT 


1—2600 gals. type 316 SS vertical vacuum 
receiver 

4—Vert. type 316 SS activated carbon 
absorbers, 5°4° dia. x 16’ 

1—Struthers Wells 75 gal. ty 316 SS, 
500% pressure vessel, AS code Na- 
tional Board 

2—Rubber lined horiz. storage tanks, 5500 
gals. working pressure 45 

6—Rubber lined vertical storage tanks, 
4500 gals. working pressure 45¢ 

2—Rubber lined vertical storage tanks, 
2500 gals., working pressure 45+ 

1—Type 316 SS packed column, 18” x 11’ 
74¢", working pressure 457 

2—Buflovak type 316 SS jacketed rotary 
vacuum dryers, 5’ x 30°. complete with 
25 HP explosion proof motors and 
drives 

3—Type 316 SS Ter-Meer continuous type 
centrifuges, 4° dia. bowls, complete 
with motors 


R. GELB & 


U. S. HIGHWAY 22, UNION, 


N. J. 


2—Readco stainless stee] horiz. blenders, 
. working capacity, compiete 

with 75 HP motors 

3—Mikro Model 3TH stainless pulverizers, 
complete with 40 HP explosion proof 
motors 

3—Nash SH-6 SS vacuum pumps, complete 
with 20 HP motors 

2—Shriver 42” x 42” wooden P & F filter 
resses with hydraulic closing device 

3—Nash TS-12 vacuum pumps, with motors 

—Seeetoee aere 316 SS blowers, Model 

, size 27” 

2—Aldrich Groff type 316 SS hydraulic 
triplex pumps, size 234" x 4" at 500 psi 

2—Powell type 316 SS, 10” hyd. oper. 
flanged and ate valves 

3—Tyler type SS H 
screens, size 42" x 9°8" 

type 316 SS hammermills with 

100 HP motors 

3—-200 gals. type 316 SS jacketed kettles 

500 tons of type , a Pipe. fittings and 
valves, from 2” 

500 tons of renee ‘at 


SONS, Inc. 


MUrdock 6-4900 











PEP UP YOUR PROFITS, 


GET THE MACHINE YOU NEED NOW ¢ 


1—Oliver 3’ dia. Horizontal Filter 
Type 316 Stainless Steel 

2—Niagara 510-28 Vertical Filters 
500 sq ft Auto Sluicing, SS 
lvs 

3—Shriver 36” x 36” Iron Filter 
Presses, 60 pits 60 frms each 

16—New Am. Heat Reclaiming Heat 
Exchanger, 55 & 120 sq ft 


1—Downington Nickel Shell & 
Tube Heat Exchanger. 1” tubes 
50 sq ft 

2—6’ x 50’ Rotary Flame Dry- 
ers Y2" riveted shell. Comp/ 
equipped 

1—Robinson 36” x 8’ Dbl Ribbon 
Mixer. 10 HP Ghd Motor 

1—Dorrco 60’ dia x 38’ high. 3 
deck Thickener. Comp/equipped 





IRCLE K ON READER SERVICE CARD 


PERRO LN EAA: ORE NIE 
CIRCLE T ON READER SERVICE CARD 


Of) Chemical 
WB Plant Sale 


EVERETT, MASS. 


B&P Ter Meer $30 Centrifuge 316 S.S. 
Sharples C-27 Centrifuge 316 S. S. 
Eimco 4’x2’ Rotary Dewaterer 316 S.S. 
S.S. Centrifix Eliminator 42’x12'6” 
Sparkler 33-D-12 Filter, 316 S.S. 
Sparkler 18-D-8 Filter, 316 S.S. 
Swenson 24x20’ jkt. S.S. Crystallizers 
Swenson Evaporator 425 sq. ft. Stainless 
Absorber Column 18'x66’ St»i ‘less 
Bubbi Col 7'x25'-8 trays; 
5'x88’- 35 troys; 3’x38’-35 trays 
Baker Perkins 18DIM 300 gal. Mixer 
100 Steel Tanks 1000 to 350,000 gal. 
Lummus Furnace 4 Million BTU 
11'6"x34' & 14’x24’ Crude Still, welded 
Penna. $X13 Hammermills, 400 HP 
Heil Patterson Crushers, 100 HP 
Koppers 36x42”-2 Roll Crushers 
Centrif. Blowers 23M; 29M; 50M, CFM 
10,000 ft Trough Conveyor 30”; 36”; 42” 
Stainless Centrif. Pumps 2x2” to 6x5” 
Patterson Uni-Power Drives 1 to 20 HP 





STAINLESS TYPE 316 TANKS 
17,500 gal. 15’x16’OA Flat top, cone bot. 
11,500 gal. 12’x15‘OA cone bot. 15 HP 

Agit. 

10,500 gal. 10’x23’‘OA dish top, cone bot. 
5,200 gal. 9’x11‘ open top, flat bot. 

4,000 gal. 8'6’'x10'6”OA Dished Heads 
1,000 gal. 5’x8’ open top, cone bot. 3 HP 


Agit. 
400 to 850 gal. (10) Some Agitated 


HEAT s POWER‘?: 


60 E. 42nd St., N. Y. 17 MU 7-5280 
Sales Agents for Harcon Lipsett Joint Venture 








MACHINERY AND 
EQUIPMENT LOMEANT | 


123 Townsend St. - 








AGITATOR—S/S w/10 HP xpl. proof 2 spd motor, 
3°’ shaft x 6’ long w/propeller—1 HP Lightnin’ 
1150 RPM 


SCREENS—-12” x 72” S/S Ajax—20 x 84, 20 x 
96 Rotex—3 x 5, 3 « 10 Tyler Hummer 


FEEDERS—S/S Vibrating 42 x 24, 24 x 72 
Syntron-—Hardinge B Constant Weight 


MILLS PULVERIZING—3 HP Sturtevant 00—10 
HP Mikro 2 TH—30 HP Reymond—SO HP 
Mikro 3 TH w/Mikro Collector (unused)}—100 
HP Jeffrey 36 x 42—250 HP non-clog—450 
HP Penna. SXT 14. 


DRYERS, ROTARY—24” x 22’, 3’ x 24’, 4' x 40’, 
5S’ x 50’, 6’ x 30’, 7’ x 58’ all w/motor drives 


DRYER, VACUUM SHELF—w/13 shelves 59” x 
78", total erea 356 sq. ft. 


BRIQUETTING MACHINE—Komarek Greaves, 11/16 
x 45/16 x Ye" dies w/feeder, motors, etc. 


LAWLER COMPANY 


Durham Ave. Liberty 9-0245 Metuchen, N. J. 


San Francisco 7, California 
CIRCLE $ ON READER SERVICE CARD 





OVER 5,000 MACHINES IN STOCK 
FOR EVERY INDUSTRY AND PURPOSE 
® Wrappers © Mixers 
© Packaging machines © Pulverizers 
® Cartoning machines © Grinders 
© Fillers e ers 
© Labelers . rs 
© Filter presses © Cappers 
® Roller mills @ Tablet machines 
TELL US YOUR REQUIREMENTS 


Complete Details And Our ene 
Low Bargain Prices A On ® 


UNION STANDARD EQUIPMENT CO. 


318-322 Lafayette St., New York 12, N. Y. 
Phone: Canal 6-5333-4-5-6 





SPECIAL VALUES 

MIXERS: (Special) 15 cu. ft. $/$ double spiral 
ribbon mixer; Baker Perkins 17 DAM Unidor; 
Hottman 80 Gal; W & P 20 gal sigma blade; 
J. H. Day 400% and 1,2502. 

SIFTERS: Rotex 18 x 48's Serial Nos. 18881 and 
18428; Selectro single deck; Tyler Hummer 
with 2 vibrators 4 x 8. 

MILLS: Prater Blue Streak; J. B. Sedberry 4 
WDC; Mikro 2 TH; Gruendler No. 1 Super- 
master. 

CENTRIFUGE: Tolhurst, sus- 
pended style with 10 HP 
motor. 


AARON EQUIPMENT CO 


9370 Byran Street 
Schiller Park, Illinois 
Gladstone 1-1500 
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NEW ADVERTISEMENTS 
received by December 2nd will appear in the 
December Seth issue subject to itm itations of 
space available. 

Classified Advertising Division 

CHEMICAL ENGINEERING 

P. O. Box 12 New York 36, N. Y. 
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SEARCHLIGHT” 
IS 
Opportunity Advertising 


—to help you get what you want—to 
help you sell what you no longer need. 


Take Advantage Of It 


For Every Business Want 
“Think Searchlight First” 
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1960—CHEMICAL ENGINEERING 





. EQUIPMENT SEARCHLIGHT 








Why Be on the Fence? 


Buy GELB 


Chemical Process Equipment 











1—Buflovak 24x36” chrome plated double drum dryer 
with SS contact parts, NEW 

1—Pfaudler 750 gal. glass lined jacketed reactor complete 
with impeller type agitator and drive 

1—Proctor & Schwartz stainless steel apron dryer, 2’x20’ 

2—Mikro Model 3th SS pulverizers complete with 40 HP 
explosion proof motors 




















AUTOCLAVES, KETTLES AND REACTORS 


1—Ptaudler glass lined jacketed reactor, 100 gals., complete with 
impeller type agitator and drive 

1—Pfaudler type 316 SS jacketed reactor, 5 gals., complete with 
impeller type agitator and drive, 102 psi jacket, 60 psi internal 

1—Patterson 10 gal. autoclave complete with anchor type agi- 
tator and drive, 600 psi internal, 125 psi jacket 

2—Monel 2500 gal. jacketed autoclaves, 175# jacket 175# in- 
ternal pressure 

1—2500 gal. stainless stee] open top jacketed kettle 

1—Van Alst 250 gal. SS jacketed kettle, complete with SS col- 
umn and condenser 

2—Blaw-Knox 600 gal. steel reactors, lete with double mo- 
tion agitators and drives. 50# jacket, 50# internal 


DRYERS 
l—American 42” x 120” double drum dryer, ASME, N.B. 
plete with drives and motors 
1—Buflovak twin drum chrome plated dryer, 32” x 90” 
1—Allis Chalmers SS 6° v 50° rotary dryer. complete 
10—Allis Chalmers rotary dryers, 6° x 50° and 7’ x 60’ 
3—Link Belt steel roto louver dryers, Model 207-10, 310-16, 604-20 
1—Stokes Model 59DS steel rotary vacuum dryer, 5‘ x 30’ 
2—Hersey SS rotary dryers, 3’ x 16’ 
1—Buflovak SS jacketed rotary vacuum dryers, 3’ x 15’ 
3—Buflovak steel jacketed rotary dryers, 3° x 15’, 5’ x 20’, 5° x 35° 
1—Traylor 4’ x 10’ rotary dryer 
1—Western Precipitation Corp. S. S. pilot plant spray dryer, 
Type N-2 
1—Bowen SS pilot plant spray dryer 


FILTERS 


3—Dorrco rubber covered filters, 6’ x 2° 

12—Sweetland #12 filters with 72 SS leaves 

1—Niagara SS filter, Model 510-28 

1—Olliver horizontal filter, 3 

1—GATX SS pilot plant filter, 2’ x 6” 

1—Oliver SS rotary vacuum pressure precoat filter, 5°3” x 8’ 
1—Oliver SS rotary vacuum precoat filter, 3’ x 2° 

1—Oliver SS rotary vacuum filter, 3’ x 4’ 

10—Shriver plate and frame filter presses, 12" to 42” 
1—Shriver aluminum 30” x 30” P&F filter press, 30 chambers 


CENTRIFUGES 
1—Fletcher 48” SS under-driven centrifuge, complete with per- 
forate basket and motor 
1—AT&M 48” suspended type centrifuge, complete with plow, 
motor and imperforate basket 
2—Fletcher 40” rubber covered under-driven centrifuges with 
perforate baskets and 





com- 
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1—Tolhurst 26” SS under-driven centrifuge complete with per- 
forate basket and motor 

2—-AT&M type 316 SS suspended type centrifuges, complete with 
26” perforate baskets, plows and motors 

4—Tolhurst 40” center six.g rubber covered centrifuges, with 
perforate baskets and motors 


MIXERS 
1—Banbury #1 mixer, chrome plated rotor with 50 HP motors 
1—Robinson SS 125 cu. ft. horiz. double ribbon blender 
2—Readco SS horizontal rotary blenders, 450 cu. ft. 
1—Cleveland SS double cone blender, 85 cu. ft. complete with 
drive and motor 
2—Sturtevant #7 dustite rotary batch blenders, NEW 
1—Richmond Engr. type 316 SS 40 cu. ft. horiz. double ribbon 
blender 
15—Robinson type 304 SS horizontal blenders, 255 cu. ft. 
1—Baker Perkins Size 16, Type UUEM, 150 gal. jacketed double 
arm dispersion type mixer, complete with compression cover 
and 100 HP motor 
2—Baker Perkins 20 gal. SS jacketed vacuum double arm mixers 
1—Stokes SS granulating mixer, Model 21-J 


MISCELLANEOUS 


1—Vulcan SS bubble cap column, 4’ x 25 plates 
1—Badger type 316 SS bubble cap column, 42” dia. with 11 trays 
1—Badger type 316 SS bubble cap column, 36” dia. with 8 trays 
4—Davis Engineering Carpenter 20 heat exchangers, 125 sq. ft., 
NEW 
1—Struthers Type 316 SS heat exchanger, 330 sq. ft. 
1—Condenser Service type 316 SS heat exchanger, 350 sq. ft. 
3—Badger type 316 SS heat exchangers, 500 and 600 sq. ft. 
1—Downington type 316 SS heat exchanger, 750 sq. ft. 
4—Patterson type 316 SS condensers, 200 and 300 sq. ft. 
1—Griscom Russell stainless steel heat exchanger, 900 sq. ft. 
2—Swenson type 316 SS vacuum crystallizer, 3°6” x 12’, 2° x 12’ 
3—Williams type 316 SS hammermills, Model AK 
1—Ross 6” x 14”, 3 roll paint mill, complete 











na Fabricators type 316 SS vacuum receivers, 2600 


ga 
2—Struthers Wells type 316 SS jacketed reactor, 2000 gals. 
7—Western States 40” type 316 SS suspended type centri- 
fuges, complete with perforate baskets, plows and 40 
HP motors 
2—Buflovak SS rotary vacuum dryers, 5‘x30’ 
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Wi | I I lee PUMPS 


Dollar-Saving Efficiency 


THROUGH 


The built-in economy features of Wilfley Acid Pumps guarantee 
you low cost pumping of corrosives, hot liquids and mild abrasives. 
Wilfley gives you low installation cost for the pump, and, for maxi- 


mum pumping economy, each installation is job engineered. 


Rugged, simple frame construction and packingless design 
guarantee trouble-free, 24-hour service without attention. Long 
wearing parts, few in number, are available in a variety of metal 
alloys as well as plastic. Wilfley offers you a wide range of pump 


sizes and capacities. 


Sond Py 
wiley ps 
ompanions in Economical Operation 


Willley Acid py? 


A. R. WILFLEY and SONS, INC. 


DENVER, COLORADO, U.S.A P.O. BOX 2330 
NEW YORK OFFICE 122 EAST 42ND STREET, NEW YORK CITY 17.N. Y 





a new level of 
competence in the 
mixing of fluids 


eans you can 


TohwamilelilelMulolib ALE iil Mm leler) 
with a smaller model drawing 


{ J less power 
I 


You get more work out of these all-new LIGHTNIN 
propeller-type mixers. 

They'll handle bigger batches, heavier mate- 
rials, or do the job faster — without using more power. 

Often a smaller, lower-cost model will do the 
job you want done—-on Jess power than you've been 
using. That’s how efficient they are. 

And that’s not all. In normal use, you won't 
have to lubricate these mixers for five years. 

Overloads can’t hurt the gear drive. 

The chemical plant motor is standard, at no 
extra Cost. 

You can install closed-tank models on sma/ler 
tank flanges to save money and space. 

The stuffing box gives you a new high in seal- 
ing and in repacking ease. Or a standard rotary 
mechanical seal squelches leaks from vacuum to 
200 psi, from —120° to +485° F—and can be 
replaced in minutes if ever necessary. 

They’re ready in eight sizes from 4 to 3 hp, 
gear drive or direct drive. Ask your LIGHTNIN 





Spring assembly 
between gear and 
drive shaft lets 


if 


gear slip if over 
loaded more Mixer representative for details. His name is in 
than 5 Chemical Engineering Catalog and in the yellow 


pages of your telephone directory. Or write us for 
descriptive Bulletin B-521. 


6 
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impeller head in direct-drive model: 


FOR OPEN TANKS. Notice how 
we've moved the lower bearing 
up out of the mixer base, away 
from the splash of tank contents. 
That's only one of many fea- 
tures in this all-new line. Fully 
described in Bulletin B-521. 


PORTABLES. Simple, quick- 
acting shaft chuck is always 
above liquid level. New index- 
ing makes it a snap to set mixer 
at the correct angle. In nine 
sizes, Ye to 3 hp, gear drive or 
direct drive. Request Bulletin 





B-520. 


j ; ay 2 . o re 
yo , Lightnin Mixers. 
, ( MIXCO fluid mixing specialists 
MIXING EQUIPMENT CO., Inc., 128-M Mt. Read Bivd., Rochester 3, N.Y. 


In Canada: Greey Mixing Equipment, Ltd., 100 Miranda Ave., Toronto 19, Ont, 





